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FOREWORD 


This report details the performance of the payload system during 


the operational phase of the Progr anfr light Test Vehicle 1611, 


Lockheed Missiles and Space Company has the responsibility for. 
evaluating payload performance under the Systems Integration and "J" 


System contracts. 
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This document is the final payload test and performance evaluation 


report for Missions 1017-1 and 1017-2 which was ponnee on aac PEebeusry, 


1965. 
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INTRODUCTION — motes 
This report presents the final performance evaluation of oe 
1017-1 and 1017-2 of the Corona Program, The purpose of this report . 
is to define the performance characteristics of the J-14 payload system * 
and to identify the source of in-flight anomalies. 


The performance evaluation was jointly conducted by representatives 
of Lockheed Missiles and Space Company (LMSC) and ITEK at the : 
facilities of NPIC and AFSPPF, The off-line evaluation using Corona 
engineering photography acquired over the United States was performed 
at the individual contractors plants. | 


oe cod 


The quantitative data used for this report is obtained from govern-_ 
ment organizations. The diffuse density data, and MTF/AIM resolution 
are produced by AFSPPF. The vehicle attitude error values, rams 
correlation times are made at NPIC who also supply the Processing . 
—_—? and otal bie AIM resolution Peron pe by 
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Computer programs developed by A/P are utilized to calculate.and 

plot the frequency distribution of the various contributors to image smear . 

to permit analysis and correlation of the conditions of photography to the 
information content and quality of the acquired pictures, Computer 

analysis of the exposure, processing and illumination data provides the” 

necessary data to analyze the exposure criteria selected for the Bice, ig 
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SECTION 1 


SYSTEM PERFORMANCE 


A, MISSION OBJECTIVES — 


, The payload section of Mission 1017, placed into orbit by Flight Test 
Vehicle #1611 and LV-2A booster #432, consisted of two panoramic 
cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and 
a space structure to enclose the cameras and provide mounting surfaces 
for all equipments. Figure 1-1 presents an inboard profile of the J-14 
payload system. This Corona ''J'" system is designed to acquire search 
and reconnaissance photography of selected areas of the earth from 
orbital altitudes. The programmed -1 mission was 3/4/5 days and a -2 
mission of 6/5/4 days with no deactivate period, 


B, MISSION DESCRIPTION 3 






at 2144:55 Z (1344:55 PDT) on 25 February 1965.:" - Kaceut: sia inde ction: 
normal and the achieved orbit was within nominal tolerances, Tracking’ 
and command support was effected by the Air Force Satellite Control. Facility 
consisting of tracking and command Stations at 







al 
control of the Satellite Test Center at Sunnyvale, ornia. Mission 1017-1. _ 


consisted of a 5 day operation and was completed by air recovery on 


2 March 1965. Mission 1017-2 was completed with an air gail on = 4 
6 March 1965 following a 4 day photographic operation, foe 
The comparison of the planned and actual orbit Sacanieters is tabulated a 
as follows: 7 
b 
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Parameter 


Period YMin. ) 
Perigee (N.M.) 
Apogee (N. M. ) 
Inclination (Deg. ) 


ORBITAL PARAMETERS . ' 


7% 


Predicted 2 


90. 023 


99.99 °C 


cauneee 


25,00 


22.10 


“Orbit 40° 


Actuals * 


89, 99 


«87,29 0 
201,90 . 


75,07 - 
25. 98 





a 
ti. 
Aoi ok 
a 
oF 
ss 


Perigee Latitude (Deg. N.) 


0.0141 0, 0145 


Eccentricity - 


C. PANORAMIC CAMERAS 






- Mission 1017-1 and 1017-2 produced excellent image detail for the =: res 
forward and aft looking cameras... Information. eee = 


than all recent flights and was judged ta be. 60 bis 
Much of the ground detail affected by the capping shutter S faliaes 





The cloud 





aft camera was recovered by special dupe positive printing, o 
‘cover averaged 30%. | - ue oe 
D. STELLAR-INDEX CAMERAS aa 
Ri aL 
The -1 mission S/I sperated satisfactorily and produced good, et oe ies 
photo quality. er ae 
The -2 mission S/I operated properly for only 10% of the mission. ES he 


E, OTHER SUB-SYSTEMS a, Pe, , he 


The clock, instrumentation, pressure make-up, command = 
and thermal control subsystems performed satisfactorily. 7 a 
i # = 
4 ; oes 
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SECTION 2 


PRE-FLIGHT SYSTEMS TEST 


ENVIRONMENTAL TESTING 


1, 


As a Standard procedure, the J payload systems are subjected 
to thermal/altitude environmental testing which simulates 
orbital environment, One of the purposes of this test is to. 
demonstrate the system susceptibility to corona discharge. 
Such discharge fogs the film thus degrading the operational 
photography. 


Test Summary 


The J-14 System was tested at simulated altitude during | the 
period 15-20 November 1964.. During the. approximately" 
131 hours of testing, a maximum capacity 32, 000 feet of-*: 
pre-dried, type 3404, payload was operated through the pair 
of pan cameras. During this test, the J-14 System consisted 
of pan cameras No. 164 and No, 165. Due to a capping | 
shutter failure observed during this test, camera No. 164 

was removed from the system and replaced by camera No, 
140, which had been part of the M-27 system. 





Operation of SRV No. 1 consisted of ten simulated passes on 


15 November and special tests on 16 November. The pressure 


make-up unit (PMU) was used during all of SRV No. 1 pan | 
camera operations. Typical internal system pressures ranged 
from 3 microns at the start of an operation to about 37 microns 
in stable operation. SRV No. 2 operations were performed 

in fifteen simulated passes during the period 18-20 November, 
During SRV No. 2 operations, the PMU was operated on alter- 
nate passes. With the PMU on, pressure ranges of less than 
one micron to about 37 microns were observed. With the PMU 
off, the range was about 0.1 micron to 1.5 microns. Thus 

the pressures achieved provided excellent conditions for 
detection of susceptibility to corona marking. 
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: oo frame of the second mission, low y tog 


Master Camera #140, ‘The camera operated satisfactorily : “ee 
during the 2 1/2 days HATS chamber test which started on. i 
7 October 1964, The internal camera pressures r = oe ae a - 
from 1,8 to 200 microns and the torona marking per ; ey * 
mance was flight acceptable. The cycle rate errors eee Pee ae on 
less than + 1, 0% for two-thirds of the operations. THe © SF ni ‘i 2 
maximum error was 2,8% slow. The serial number, .time 2 

word, blanked pulses, ‘slurred pulse and horizon fiducials ie < 
functionéd normally, ; oe wh. a Be 


Slave Camera #165. The serial number, time word aa 
index, timing marks, blanked pulse, slurred pulse, and 
horizon fiducials all functioned normally. Some fogging ie -— 
observed near the beginning of passes, This is tracedto°  ~* 

a light leak at the silver dollar. A subsequent light leak | 
test verified the light-tight integrity of the system. Also, 

some dendritic static and abrasive marking is observed _ ee 
along the data block edge at many points. “All of these cases - . 
. appear to be due to handling during retrie al. ‘In:¢ One Hi 3 






is observed, The frame is not near ah: erat .: Ft 
cause of fog is not known. Corona discharge fog from ee Fat 
start-up of a metering roller was detected in only one in- ... *!: "3%: 
stance. The corona discharge characteristics of this instru. ~~’ 
ment are considered acceptable for flight. 


Small scratches were observed at the start of scan end of ce ee 
formats as well as in the vicinity of the data block. These ao 
scratches are attributed to the scan head rollers. The ane te ae 
condition appeared to be corrected in subsequent system 0 a 
‘asta, ee 
Stellar-Index Units D-21 and D-60, S/I Unit D-21 sanctioned. 28 ee 
normally and is acceptable for flight. = oe 
S/I Unit D-60 had a film take-up failure during the tests. Bes 
Operation before the failure was normal and acceptable for. == 
flight, Functioning after repairs were verified during the 


system light leak test and it was accepted for flight. 
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B, RESOLUTION TEST 


Resolution and theodolite tests were performed on 12 December 1964, 


Results of the thru-focus resolution tests of pan instruments 140 and 165 
show the following characteristics: 


Master Pan Instrument No, 140 


Maximum high contrast resolution 171 lines/mm at zero 
focal position. 


Maximum low contrast resolution 120 lines/mm at zero focal: 
position, 


Slave Instrument No, 165 


Maximum high contrast resolution 182 lines/mm at zero 
focal position. 





Maximum low contrast reeoee 113. lines /mm at zero: focal s AE Ss 


osition. : ye he ee eet 2) SE ee RE 
p . : . oF : oe : 8 yy ee ea eagles 
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The.test data for both instruments is shown in Figures 2-1 and 2-2. 
Both instruments met the system requirements specification, 


C, LIGHT LEAK TEST 


Igght leak tests using type 3401 payload were conducted on the J-14 
system on two occasions. During the first test, on 30 November 1964, 
pan instruments 164 and 165 were installed. Instrument 164 was subse- 
quently replaced by instrument 140 because of a capping shutter failure 
of the former instrument, A second light leak test was completed on 
17 December 1964. In both tests, the payload samples were handled with 
sufficient care to avoid the handling damage that is typical of many of 
these tests, The payload test samples from each test showed the system 
to be entirely free from light leaks. 


D. FLIGHT LOADING AND CERTIFICATION 
J-14 was recertified for flight on 15 February 1965 at VAFB, Re- 
certification was necessitated by changes to SRV #1 and #2 recommended 


by G.E, that required a repeat of the flight loading events performed for 
the first time on 22 January 1965. 
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3404 type film samples from the Flight Readiness Test and final 
flight loading were processed and evaluated to determine the flight | 
worthiness of J-14 system. Processed film exhibits from both instrus en ee he 


ment #140 and #165 showed that the horizon fiducials, time word, 200 coe 
pps timing track, S/I slur pulse, and the time word blank pag were all oe 
present. A ee” ag —_ ee M | 

Series 3 green safelight and series OA yellow safelighta were used cr ed 


according to new prescribed test procedures during supply cassette |... 4" = 


loading and final system integration, No safelight fog was observed ¢ on. x SE — 
the final system output film samples that were removed and processed . Ree ee 
at VAFB. Input film samples removed at VAFB and processed at A/P x oS ‘i 

contained no Safelight fog. ; ee ae 


Light-tight fixtures supplied by Boston and used for the first time . 
over supply cassette film exit parts preventer the oe daa om being _ 
fogged by ambient room white light. . ane of 
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‘ SECTION 3 


FLIGHT OPERATIONS 


A. SYSTEMS PERFORMANCE SUMMARY —™ 


The Agena and payload systems achieved the desired orbit with all 
equipment operational. The Agena performance was satisfactory through- 
out the flight. 


The performance of all cameras were acceptable throughout the 
first mission, In the second mission the stellar-index camera experienced 
a metering problem, The slave panoramic camera experienced an apparent 
capping shutter failure during the last 22% of the second mission, 


overage temperature of the panoramic cameras ranged from 77° ¥ 
to 60 F during the nine day active flight. 


(eer ine 





The payload system clock performance was saiistactory and | goda: Se odes 
correlation with the tracking station's system time was obtained. “A ree="! * 
set of the system time generators was experienced during the first mission 
but did not result in a problem with time correlation, " 


The pressure make-up system performed satisfactorily throughout 
both missions. 


The third orbital sine functional generator (Yaw Programmer) was 
flown on the J-14 system. The programmer was active from orbit 9 until - 
orbit 121. However, the unit appears to have failed on orbit 88. > . ne: 


Both recovery units were successfully air recovered and contained 
100% of the panoramic film supplied. | 


B, PANORAMIC CAMERA PERFORMANCE 


Instrument dynamic operations were observed on the orbits listed in 
Table 3-1. Both pan cameras performed normally through the first mission 
and operational cycle rates were less than 1 percent from pre-flight pre- 
dictions, In the second mission the operational cycle rate of the slave pan _ 
camera gradually slowed down to 1 1/2 percent below predicated. The 
operational cycle rates of the two units were matched within 2 1/2 percent 
throughout the flight. 
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During the second mission the master pan cameras, S/N 140, 


developed an-abnormality in its shutdown, At random times during 


engineering operations, the unit would continue to cycle for one or two .. ee 





cycles beyond the design shut-off, Below is a list of the Beau ie rtons ied 
a racking Station in which an extra cycle was seen and © *: ~~". 
ese that were normal, te eee 
Engineering Operations ia 
Extra Cycle (s) : —. *. Normal” . a cas or os 
088 E | : | 
095 
0111 
0127 (2) 
| 0159 mane 
Special inflight tests were performed to investigate this problem -— = <*. 
after the second recovery (0145), Analysis of the information from ee 
these tests indicate the most probable cause to be an intermittent... - bts 
failure of a switch to open. This switch, S-107, is used to self-energize pe 
the unit until predetermined position in the cycle. This switch is normally. - tee 
open only approximately 1/20 of the cycle and, if it momentarily faila to | vie Sf 
open, the unit would be self-energized for another cycle. . .: . the. onto 
The customer reported an apparent capping shutter problem on the : ae - 
slave pan camera, S/N 165. The problem was reported to have first: . mg 
been noticed on orbit 117 and then failed in the "open" position on orbit 133," = 3 
This problem was not detected by any of the telemetry monitors, te 
FMC Match . aes ne _ a 
a “ot , . ‘. ; a | 
During preflight operations, it was reported that the cameras were | ig 
operating approximately 3% slower than the calibrated rates. It was A 
determined to step from the nominal reference level step 5 to step 4. ces d 


at@MMB on Rev, 1. Since actual on-orbit rates appeared similar to the ioe ak 





calibration, readjustment was made on Rev, 9 to step 5, and that level 
was maintained until Rev. 32 when orbit parameters indicated a 
shift to step 4 was desirable, The remainder of the flight used step 4. 


In general, the aft camera appeared to operate approximately 
1 1/2% slower than the forward during the first mission, declining to 
3 - 4% slower during the second mission, 


tens, 


Estimated mean FMC errors: 


Revs. 2-8 +3.1% 
9 - 32 ~1,1% 
32 - 81 1, 0% a : 
82 - 104 1.5% 
105 ~ 137 3.0% (2% on forward camera) 


Panoramic Film Sengemtion ieee 
oe 


i a es pee wt 





Nominal Master Slave 

Pre-Launch 115 163 156 
-1 Mission 3000 2942 —C 2947 
‘2 Mission 2900 2914 2908. 


Total 3 6015 6019 = 6011 


Cc, {INSTRUME NTATION AND COMMAND PERFORMANCE 


The telemetry instrumentation system was satisfactory throughout ‘ 
both missions. The film footage potentiometer readings agree with the 
cycle counters within plus or minus 50 cycles (minimum resolution) during 
the first mission. During the second mission the master cycle counter 
and footage pot agree within minimum resolution but the Slave footage pot 
averaged about 60 cycles below the counter, 


Channel 9 of the first recovery unit telemetry failed to switch from 
retro events to parachute events, The channel was normal during all 
retro events but apparently did not have excitation to the divider network . 
monitoring parachute events. 
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The command system performed satisfactorily throughout the flight,” co 


ith erer err rere Station experienced problems with analog | as a 
command nine (Program Select) during several orbits. This appearsto § - on. 


have been caused by local interference and not a vehicle problem. oe cep 
D. THERMAL ENVIRONMENT | | : he 

The temperatures monitored by telemetry during the active flight . 7 te 
are listed in Table 3-2, The self-heating corrections for the temp... ©. a 
sensors on this system were determined from inflight data taken |  oFbit 


74 during the pacquisition, Cis ee ge oe 


Predicted and actual flight temperatures are compared in Figures 3- 1 
to 3-3. 


E, CLOCK PERFORMANCE 






Correlation between the clock and tracking. be sys 
A reset was made to the system time generator; 
Station during orbit 60. This reget amounted to correcting 
by a minus 100 milliseconds. Corrections of minus 100 millisecoads were — 
made to all system time readings prior to orbit 60, Tables 3-3 and, 3-4 
contain clock/system time correlation with the -100 milliseconds! - ° : oo 
corrections, slant range corrections and smoothed for human reading i eiclig 
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F. SINE FUNCTION GENERATOR PERFORMANCE 


| ae 
Orbital sine function generator, S/ N 259, was the third Yaw Programinet 
to be flown on a Corona J system. The unit was activated by real time ee 


command from SE Tracking Station on orbit 9, At turn-on the : ge 
output Signal to the Agena was 8 millivolts and the vehicle appearedto - oa) 


respond correctly to this signal. The telemetry monitor on the unit indi- ~~. 3 
cated correct positioning of the generator through orbit 88. Telemetry es 
data at the start of orbit 89 indicated the unit had fai led to ten its | & 
cycle on orbit 88. Z 


yal 


a 
i rr 
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Since it appeared the unit was not cycling it was commanded to an 
inactive condition on orbit 121. After second recovery on orbit 145, — 2% 
several on-orbit tests were made to see if the turn-on transients could be 
detected. There appeared to be no response to enabling the unit. Based :~ 
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on the lack of response to these tests on orbit 152 through 175, it was 
concluded the unit had lost the 400 cps input supply voltage, It could 
not be determined whether or not this was the original cause of failure. — 


G. PRESSURE MAKE-UP SYSTEM PERFORMANCE 


Consumption of the nitrogen supply was nominal and indicated 
Satisfactory performance of the system throughout both missions. The 
internal system pressure was not Monitored on this system. Figure 3-4 
shows_the supply pressure decrease with the accumulative instrument 
operating time. 


H. STELLAR-INDEX CAMERA PERFORMANCE 
-1 Mission 


Stellar-Index camera, S/N D21, performance was normal through- 
out the -1 mission, Telemetry monitors indicated normal film trans- __ 
porting on both the stellar and the index and normal performance of the ©. ‘+ 
index shutter. An estimate of 420 stellar and index frames werd ob hined: 








-2 Mission 


Stellar-Index Camera, S/N D60, was first observed on orbit 88 at 
which time the S/I programmer and the platen were operating normally 
but neither the stellar nor the index cameras indicated metering. The i 
next observation on orbit 95 showed normal programmer, platen and 
shutter operations but only one metering cycle out of four commanded. 
All observations for the remainder of the flight indicated nora ere 
except for film metering, = Hix ge 
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PREDICTED OR THAT INST 1 IS SLOWER THAN INST 2). _ ne 
TABLE 3-1 3 2 
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J-14 TEMPERATURE SUMMARY) t* t 


SENSO ORBITS ACQUIRED 
Master a 
camera INT 9 16 25 32 Ai 48 56 63 72 79 88 95 10h 112 120 127 136 143 


6h 69 65 68 66 67 65 69 65 68 64 61 57 60 5T 58 55 58 55—~ 


3 

4 7l 76 72 76 73 75 72 78 72 75 69 6 62 67 62 65 61 67 61 
5 67 80 75 78 75 T7 TH 80 74 TT 72 70.65 68 64 67 6h 67 62 
6 61 82 79 79 TY 77 76 80 75 TT 73 69 64 65 62 63 62 62 60 
T 65 80 79 79 TT 77 76 82 76 79 75 TO 67 67 66 66 6h 63 63 
8 73 8&4 79 83 79 6& 79 72 78 81 75 74 68 71 67 60 67 70 65 
9 65 84 80 83 79 80 77 8 76 80 75 72 67 70 66 69 64 67 62 
10 66 77 75 76 75 73 7 76 7h 75 71 66 63 65 63 63 61 63 61 


1* 95 79 81 80 80 83 78 83 Tr 81 76 70 67 67 6& 66 63 67 6h - 


- 42 7% 7h 69 74h 72 73 68 75 69 7% 67 68 61 68 60 65 59 65 59 


13 ie a 79 I 75 1g 7680 76 at Th e 6666 _ 63 ee oA 65 _ 62 
AVG 7 75 79 75 76 TH TT 73 6 Te 7 63 y) 


Slave 
Camera 
3 61 79 76 78 75 75 7% 76 72 7 69 66 61 63 58 59 56 58 
4 6. 76 70 75 69 73 68 Th 68 72 66.64 58 61...55°. 59:2-5hi>58 4: 
5 62 78 Th 75 TH 75 T2 TT T2 75 70 68 62 65. 62: 6h G02. 
6 61 71 69 70 69 69 68 72 68 70 66 63 59 61 59°59 58° 
T 65 78 75 TT 75 Th 74 TT 7h 76 71 68 64 65 63 Gh 61 Gh 62 
8 65 77 72 TY 71 75 72 77 71 75 70 68 63 66 62 6h 60 & 60 
9 63 71 69 72 70 71 79 74 69 72 68 66 61 6& 61 63 60 63 60 
10 63 73 71 72 71 71 70 TH 70 72 68 6h 61 59 58 60 58 59 58 
u* 89 71 68 70 67 69 68 72 67 70 67 63 59 61 58 59 5ST 59 59 
12 70 8 78 8& Tr 83 77 83 76 81 7h 73 64 70 63 67 61 66 61 
1 66 69 67 67 67 67 65 69 65 68 64 6 
AVG _ 7% Te 75 Te 73 Te 7 TO T& 69 1 63 1 1 5 
Supply ie 
Spool | 
1 2 57 58 58 60 58 66 62 57 6 60 52 52 50 50 49 kg A7 48 
2 3 


NOTE: All data corrected for self-heating, except injection. 


*Not included in instrument averages 
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MISSION 1017-1 RECOVERY SYSTEM 


SRV #623 was received at A/P on 12 April 1963. The receiving weight | 
was 150.15 pounds. After modifications and incorporation of outstanding 
E,O.'s, the SRV was delivered to Systems Test for incorporation into the . 


J-14 system, . . 
The capsule was shipped to VAFB on 21 December 1964, 


The -1 recovery unit was successfully air-recovered on orbit 81 on 
2 March 1965 at 1550 PST. All retro events times agree with prediction 
but the parachute events were 12 seconds later than predicted. However, all 
delta times were within tolerance and the reported impact point was within 
predicted dispersions. Table 4-1 lists the delta times for recovery events. 






Channel 9 of the recovery telemetry failed, to switch, over. troni ‘ret 
events to parachute events, - Channel 7 and channel Gnormially ow: , 

thrust cone separation from monitoring retro events “to parachute’ 
Channel 7 switched over but channel 9 indicated a Zero volts to the vco, 


Predicted Impact - 24° - O2! N/156° - 09' w 





° 0 ee ee 
Actual Impact ro 22 = 57’ N/156 > 01' WwW . f 7 a? v oate arenes 2.5 
= fe ede es 
are ae be 

The condition of the recovered capsule was’ satisfactory with no “damage aE 
other than normal paint blistering due to the re-entry environment, ee & te ee 
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; “A a) Ea oe ae 
MISSION 1017-1 
RECOVERY SEQUENCE OF EVENTS 
Delta Time (Seconds) , , ee 
Event Actual Nominal. _ 
Transfer 74.95 75.0 + 1.25 
; ‘ +0, 430 
Electrical Disconnect 0. 84 0. 900 -0. 400 
Separation 2.02 2. O+ 0,25 
Spin 3. 38 3.4 + 0,30 
Retro 7.44 7.55 + 0.45 
Despin a 10,60 | 10,75 +0.54. 
: . ae . “eat i = : “2s ae Paateed Be cers hae. Pe “ane 
T/C Separation — : a ae 4, 47 - e cea: fe § of OS 45 | 
"G" Switch Open ‘474,56 515,09 e590 
-50.0 Die 
Parachute Cover Off 33. 49 34.041.5 . 
Drogue Chute Deployed 0.51 = 0. 63 a - 
aa | 40.48 = 3. 
Main Chute Bag Separate | poten . ° 10,14 -0.40 - 2 5m 
Main Chute Deployed 0.51 0,52 ee in * 
Main Chute Disreef 4.61 4,46 - a | - a 


Retro Velocity 1024 ft. /sec. 
Spin Rate 54 RPM 


Despin Rate 9.2 RPM 
TABLE 4-1 
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SECTION 5 


MISSION 1017-2 RECOVERY pEetEM 


SRV #625 was received at A/P on 22 April 1963. The receiving weight | 
was 149,75 pounds, After modifications and incorporation of outstanding - ~:~ 
E,O.'s the unit was delivered to Systems Test for mating to the J-14 ae 


System, | bee 


The capsule was shipped to VAF'B on 21 December 1964. 


é 


The -2 recovery system was successfully recovered by air catch 
from orbit 145 at 15:43 PST on 6 March 1965. rhe impact point was 
as follows: 


Predicted Impact 24°07! sais w 


Actual Impact 23° 30! N/166" 22' W 





Event times are shown in Table $-1 1.4 *. Bat 
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The condition of t the euoveed easels indicated no ) abnormal re-e 
effects, oe 
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MISSION 1017-2 | | 
RECOVERY SEQUENCE OF EVENTS 
Delta Time (Seconds) < 
Event - Actual Nominal 
See a ae — 
Transfer 80.35 75 + 1, 25 | 
+0, 430 
Electrical Disconnect 1,11 0. 900 -0.400 
Separation 2.02 2.0 +0, 25 
Spin 3.41 3.4 + 0,30 
Retro 7.47 7.55 + 0,45 
Despin 10,70 10.75 + 0.54 
T/C Separation ns OF es OS 
a a cn OTS a Carats. 
Wwtt 3 pains, lel dl ae 
G" Switch Open 474,50 515.0 -50.0° 
Parachute Cover Off 33.09 34. 0 +1, 5 
Drogue Chute Deployed 0.64 0.63 ae oe, at 
Main Chute Bag Separate 10,10 10,14 pps a 
Main Chute Deployed “0.60 0.52 by i 
; | 40,49 # ©. 
Main oe Disreef 4.40 4.46 -0,29 “g 
Retro Velocity 1036.8 ft. /sec. 
Spin 67,2 RPM 
Despin 9.9 RPM : 
TABLE 5-1 | & 
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SECTION 6 


MASTER PANORAMIC CAMERA - 


COMPONENT ASSIGNMENT 


" Component 
Main Camera | + 
Main Camera Lens 
Supply Horizon Camera. 
Supply Horizon Camera Lens 
Take-up Horizon Camera 
Take-up Horizon Camera Lens 


Supply Cas Bette 


CAMERA DATA AND FLIGHT SETTINGS» 
Main Camera: 
% Lens 

Slit Width 

Filter Type 

Film Type 
Supply (Port) Horizon Camera: 

Lens © 

Aperture Setting 

Exposure Time 


Filter Type 


Take-up (Starboard) Horizon Camera: 
Lens 
Aperture Setting 
Exposure Time 
Filter Type 
29 


Serial Number _ 


| 140 -. - 
1192435 


152 B 
813524 

152 A 
812314 





24"f/3.5 
0, 250" 
Wratten 25 


Eastman Type 3404 ° ’ 


55mm f/6,8 
{/6.8 

1/100 second 
Wratten 25 


55 mm f/6.8 
f/8.0 

1/100 
Wratten 25 
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C. POST FLIGHT PERFORMANCE EVALUATION (Master Inst rument) 


A total of 2936 frames of photography were recovered from Mission 
1017-1; 2942 frames were predicted based on T/M data accumulation. The 
photographic quality was good throughout the mission where weather per- aes 
mitted low haze conditions to prevail. cae te 


Minor light fogging was observed at the start and end of most passes 
affecting parts of up to three frames per pass. One light leak was traced 
to the SRV #1/fairing area and is attributed to the interface joint in the 
space structure. Corrective action has been taken to prevent future light 
leaks at the interface between SRV #1 and the fairing space structure. 
section of the payload. 


The camera timing track, center of format switch, binary word, 
horizon fiducials, end of pass mark, and camera serial number operated 
normally throughout the mission. 






The port horizon shutter operated throughout mission 1017-1. Ti 
shutter ofthe starboard horizon camera failed open' on framies. 120 and: 
121 of pass D-05 causing the loss of two horizon exposures. :" a 

Intermittent minor minus density streaks were present in several 
frames of photography where low exposure permitted detection. Intermittent , 
scratches Were present in most frames of photography. Scratches were a. MS 
located in terrain area near edges under instrument serial number andnear —_—.—.- 
the end of the format. 


Dendritic static was observed along the 200 pps edge of the film from 
pass D-54 through D-70. No corona discharge marking was observed,- 8 3---8 


Mission 1017-2 


A total of 2914 frames of photography were recovered from the mission; 
2900 frames were expected based on TM data. 


Minor light leak fog was present on the first and last frames of most 
passes. All data recording lamps were operational throughout the mission. 


30 





wi 


. Intermittent dendritic static fog was Sreaenh on the 200 pps edge of | 
flight film during pass D-84, D-85, and D-86; occasionally static fog 
extended just into the active terrain format area. Corona discharge fog 


was absent in all photography. ’ "Ages 


Minor multiple scratches were present in most frames of photography. . 


Scratches were located in terrain area under the instrument serial number 
and near the ends of the format. ee » 3 ace we 


Horizon photography was good throughout the mission. _ —_— ae vat Bee 
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SECTION 7 


SLAVE PANORAMIC CAMERA 


COMPONENT ASSIGNMENT 


Component 


Main Camera 
Main Camera Lens 1432 
Supply Horizon Camera 
Supply Horizon Camera Lens 813 
Take-up Horizon Camera 
Take-up Horizon Camera Lens 814 
Supply eazaette | 


Py te & 
-~ cv: Seyret 
7 oe 


CAMERA DATA AND FLIGHT SETTINGS” 
Main Camera: 
Lens 
Slit Width 
_ Filter, Type 
Film Type 
Supply (Starboard) Horizon Camera: 
Lens 
Aperture Setting 
Exposure Time 
Filter Type 
Take-up (Port) Horizon Camera: 
Lens 
Aperture Setting 
Exposure Time 
Filter Type 





Wratten 21 


ard wi oa ts oat eRe, 
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Serial Number 


(165 


435 


‘171B 


552 
171A 
026 
ape a8 ee ee 





24"£/3.5 | 
0,175" “oe meee 


Eastman Type 3404 | 


55 mm f/6.8 
£/8, 0 2 
1/100 second © a 
Wratten 25 - 
55mm f/6.8  # 
£/6.8 - 
1/100 second fe. 2 
Wratten 25 : 7 rite 





Cl POST FLIGHT PERFORMANCE EVALUATION (Slave Instrument) ol 


Mission 1017-1 : = 


t 

f 
The camera produced 2940 frames of photography: 2947 frames were i, 
predicted based on T/M acquisitions. ; | ae 


Minor minus density streaks were present at random intervals through-~ - 
out the photography, -The first two passes contained rows of minus density 
dots 3.2 and 6.4 inches apart. The cause of minus density spottingis — 
unknown and has not been observed in photography from previous missions, . 


' Minor scratches were present under the binary word in the terrain 
area, Scratches were attributed to the scan head rollers. The slave 
camera has a ground test history of scan head roller scratches that were 
minimized ve corrective action but not eliminated, 


throughout the rnission, 





Minor light leak fog affected parts of up to 3 frames of ar raaceane - oe 
at the beginning and end o7 most passes of operation. One light leak was =... | 
traced to the space structure interface between SRV #1 andthe fairing | - 
section. Corrective action was taken to prevent the recurrence of the light — 


leak at the SRV #1/fairing interface in future systems. The source of the oe o% 
remaining light leak fog patterns ia under investigation. | ao ws ee e 
Minor occurrences of dendritic static were in evidence at random =|» : Pt ok ae 
intervals along the 200 pps track film edge during some passes. Dendritic’ =:~ REG 
static is attributed to post flight film spooling operations at ambient pressure. Be 
Corona discharge fog was absent from all photography. | : ead = 
Horizon photography appeared good throughout mission 1017-1, - a 

moe Aon 

Mission 1017-2 | zg ee 


A total of 2908 frames of photography were produced, 2900 frames were wy 
predicted based on T/M acquisitions. All data lamp mecording was pppeceticnsl < — 
throughout the mission. . | : fees iy 
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Part of the first and third frames of most operational passes contained — 
minor light leak fog. Dendritic static fog was present at intermittent and 
random intervals along the 200 pps track film edge throughout passes D-83 © 
through D-86 and pass D-104. A minor amount of dendritic static fog 
affected the edge of the terrain photography causing a degradation of a very . 
minor part of the overall photography. Corona discharge fog was absent aa 
from all photography. . 


Minor multiple scratches were present in most terrain photography 
under the data block and at both ends of the format. Scratches are attri- 
buted to the scan head rollers. 


Minor minus density streaks were present at random intervals through- 
out the photography where overall exposure was low, permitting detection. 


Horizon photography was good up to approximately 1500 feet before 
the end of the mission. The last 1500 feet of horizon and terrain photography 
were light fogged as a result of a capping shutter failure in the open position ~“— 
beginning with pass D-133, frame 99. Horizon camera photography received ©: 
the heaviest light fog and therefore horizon imagery suffered the most de-. = 
gradation. Special duplicate positive printing restored horizon imagery to ee 
a usable condition, 






Approximately 12 inches of terrain imagery located in the center of 
each format beginning with pass D-133, frame 99 to the end of the mission 
appeared normal with no capping shutter fog discernable. Ground detail pet 
appeared good, The adjacent 6 inches of terrain imagery, to the left and 
right of the center 12" section, appeared to be affected by a very minor amount | 
of capping shutter fog that measured as an increase in the base fog level 
of 0.03 density. Ground detail appeared to be only slightly degraded in this 
area. The 3 inches of photography at both ends of the terrain format were | 
affected by a much higher fog level than the rest of the format. As a result, 
significant terrain detail was obscured at both ends of each terrain format and — 
extending toward the center of format 3 inches. Special, duplicate printing 
Salvaged a significant portion of the information affected by capping shutter sae 
fog. Incipient capping shutter failure was evident during pass D117 when it 
was observed that one frame of terrain photography contained a fogged out-_ 
line of the exposure slit attributed to the capping shutter stuck in the open 
position during instrument shut-down. 
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eS 4 cline - E - : i ee oy, oo. 7 a ; 4 
‘PANORAMIC CAMERA EXPOSURE —— te 
The Master camera contained @ 0. 250 inch slit and a Wratten 25 ee - 


filter. The Slave camera had a 0.175 inch slit and a Wratten 21 filter. 
These conditions placed the nominal exporure between the fall and inter~ 
mediate processing curve. : 


The frequency distributions of the solar elevations and solar azimuths. ; 
encountered during the photographic operations are shown in Pigures B-1 1 ia | 
to 8-4. | | 2 ee ae 


The nominal exposure times of the Master and Slave cameras are - 
shown as a function of latitude for passes D-8, D~-72 and D-136 in 
Figures 8-5 to 8-10, The predicted level of processing for the original 
negative is based on the in-flight performance estimate and is tabulated . 








: Mission . Camera’ ine - : 7 ; age — Pris : ¥ 9 * J 
1017-1 FWD Predicted _ 0 eee renee (eee 
Reported 13 6B Be, 
1017-1 AFT Predicted | . oe 17 BB ns 
| Reported 24 Oe 6 
-1017-2 FWD Predicted © 0 = Oo — 100 ee 
Reported — 5 : 62° | =. Te 33° SS 
1017-2 AFT Predicted 0 7 | ee 
Reported — 18 = «62 2 2008: ae 
Approximately 60% of the original negative from mission 1017-1 and ; 
mission 1017-2 was judged to be good and of medium density. The density i 
of the remainder of mission 1017-1 was judged to be equally split between . 
low and high density. The density of the remainder of mission 1017+2 was 
estimated to be approximately 15% low density and ile i sarin — : 
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ENCY DISTRIBUTION 


SOLAR ELEVATION F: 
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SECTION 9 


DIFFUSE DENSITY MEASUREMENTS 


The diffuse density measurements made by AFSPPF were computer 
sorted at A/P to permit analysis of the density ranges encountered at the 
three processing levels. A study of sorting techniques showed that no 
absolute method was available to separate the ity values as the accuracy 
of the Processing History published b ppears rather low 
and procesSing transition phases are not accounted for, The sorting 
technique Selected uses the base plus fog density values where measure- 
ments up to 0,09 density are considered as having receiving Primary 
processing, 0.10 to 0.17 as Intermediate and above 0,17 density as Full. 
The percentage of original negative that was processed at each level, © 
based on the computer sort, is tabulated below with the predicted and 
reported processing percentages. 





Mission Camera 


1017-1» FWD Predicted  * 
Reported 
Computed —6«0 82 . 18 
1017-1 AFT Predicted 0 17 83 
Reported 24 58 | 18 
Computed 4 90 - 6 
1017-2 FWD Predicted 0 0 es 100 - ~~ 
Reported 5 62 33 
Computed 7 17 16 
1017-2. AFT Predicted 0 7 «98 
Reported 18 62 20 
Computed 0 89 11 


The tabulations of density frequency distributions for Missions 1017-1 
and 1017-2 are included in Appendix A, Table A-1 thru A-4, The graphical 
presentation of the density distribution are Computer plotted in Appendix A 
Figures A-1 thru A-36. 


46 





i 


~ 








. cee § x, 7° on Cae 
te Te le gc He 
ye a yr. rf. 





ao _ : : Sa aoa igs? % 


. 1 


. A summary of the processing and exposure analysis is shownin -. .. 
Table 9-1. The terrain D-Min criteria, (range) for proper exposure and __ 
processing is 0. 40 to 0.90 density units. The area measured for D-Min__. Oe. os 
is selected subjectively and is not sacra Le the absolute tag inthe ~-s 
photography. : Sono : —— 2% - 


A 
* ty 
a t 
“ a. : 
~~ 
. > 
Te ; Fs a a x 
< Ss ; t ; : 
ee "«€ 7 
x 2..)- 7 % one 
Fy i! aes J 
: “ 
* 
a 
. wt 1,2 
- i. ‘ on = 
,- . = 





rd 





PROCESSING AND EXPOSURE ANALYSIS 


4-29-65 
PROCESSED 


INSTR ~ FRWO 





MISSION 1017-1 
PRO ad 
Level 


SATE 


nd 
WO 
wd Of 
“a 
“+ 
oa 
>< 


E 


R 
0 


gE 


N 
0 


U 
P 


EX 


UID 


aea464 
O=O- 


WU) 
- 4-4 -S-S 


ommmn 
whem] af 


WUUW 
640.4 


OOnr 
OP 


WOLD 
4448 


oooe 
od 


III 
& . &. ch 


OON- 


MISSION 1017-1 


PROCESSING AND EXPOSURE ANALYSIS 


4-29-65 


INSTR ~ AFT 


g 


VLUVLY 
a468 


OnrtDedt 
onl ond ong 


HOI) 
aaa 


UnWor 
thm 


WOOL? 
@aae-:. 
&MMOM - 


Net = 


WON 
2aa0a4 


OOO 


od (il 4 
ont fT ond 


Y 
RMEDIATE 


PRIMAR 

INTE 

FULL 

ALL LEVELS 
MISSION 1017-2 


PROCESSING AND EXPOSURE ANALYSIS 


CORRECT 
EXP*+PROC PROCE 


4-29-65, 


INSTR - FRWO 


ay 


SSED 


46. 


C 


aaqaa 


DIATE 


anu 


cond 


ROC PROCESS 


CORRECT 
XxPepP 


E 





IMARY - 
TERMEDIATE 

LiL e tee 
Le 


PR 
IN 
FU 
AL 


.EVELS 


CORRECT 
EXP#PROC PROCE 















To ae aa SECTION 10 ~~ “ee a 


PERFORMANCE MEASUREMENTS eee 


The photography acquired by both panoramic cameras during 
Missions 1017-1 and 1017-2 received an MIP rating of 85. A summary 
is tabulated below of the MTF/AIM resolution values measured by!’ - © 
AFSPPF and The microdensitometer slit used by. ee 
AFSPPF an was 1 micron by 80 microns. ee 


sae eae ies 
“4 t 42 


Mission Camera a AFSPPF et ok ae 


1017-1 FWD: 57 78 
1017-1 AFT 70 94 


1017-2 FWD _ 65 : a ee 


The details of the mensurement aa gompating techniques, ta rgets 
measured and target locations are fully reported inthe evaluation. 





report published by AFSPPF and are not normally included in this a eis : 
. Soo 17 coer oat * ae 
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Observed targets as small as large aircraft nacelle. were identified . Coo ye 
inthe aft camera photography. -Nacelles observed on aircraft photographed dR! “e 
by the aft camera could not be detected in forward camera photography. - . Hotes 


Observations were made from photography of Wright-Patterson Air Force ~~ -e ese 
Base, pass D-30. Noticeable haze over the target area was confirmed by. - : 
index camera photography. Vehicles were often detected when located on | 


= a 7 5 eS 


known road systems in both cameras. as ee ie ee 
USAF Bar target patterns were photographed by the master and 

slave cameras at Wright-Patterson Air Force Base and Fort Huachuca, 

Arizona, Weather obscured Bar target patterns located at Edwards Air | 

Force Base, California, Bar target ground resolution for the master and 


slave cameras original negative and duplicate positive was determined DF 55. ame 
three members of the Performance Evaluation Team. The. averaged ¢ ee 
resolution value for each panoramic’ cameras. 
target areas where weather permitted e: 








. ; "Ground 1 Resolution n (Feet) © 
Location Target Type . Pass | Master S - Slave” Z “a 
Wright- Pat, "B" Fixed D-30 10DP |. |. “9 DP. ‘. 
Reflectance — y eae aren : 
Fort Huachuca Fixed’ = = D-63 10 ON. x0 ON oe 
High Contrast = = ~~ 9 = 11 DP 7-81" SPs < SSR z 
DP - Dupe Positive | ee we es = a: 
ON - Original Negative | oe a oe - aa 


Bar targets yielding 10 feet of ground resolution at Fort Huachuca eine poss “<3 
D-63 are equivalent to a resolution of 104 lines per millimeter pale for .. 1B 
the master and slave camera systems. — oy oe 


z 





SECTION 12 


MISSION 1017-1 STELLAR INDEX CAMERA 


A. COMPONENT ASSIGNMENT 


Component Serial Number 
Camera : D-21 

Index Reseau D-2i 
Stellar Reseau | 21 


B. CAMERA DATA AND FLIGHT SETTINGS 


Stellar Camera: 


Lens | , 85mm f/1.8 

ExposureTime == 3)’. jot 2 seconds: 3% 

Filter Type Ge NA Cee None ee See Bo 

Film Type Eastman Type 3401 
index Camera: | 

Lens | 38 mm f/4.5 

Exposure Time 1/500 second 

Filter Type Wratten 21. a . 
peta | Eastman Type 3400 *, 


C. POST FLIGHT EVALUATION 
Stellar Camera | . 


The stellar camera operated throughout Mission 1017-1. All 66 feet 
of film supplied to the camera was transported into SRV #1. Stellar imagery 
is rated better than Mission 1015 and 1016, More than 50 stars were recorded 
in each of 420 stellar formats. Approximately 30% of each stellar forma wag 
degraded by flare light from the 11 inch stellar baffle. Some stellar imagery 
was present in the light flared area of most formats. Stellar fiducials were 
rated poor due to difficulty in resolving the reseau cross. The correlation 
mark was acceptable. No corona discharge marking was observed. Minor 
infrequent edge static was present but did not degrade stellar imagery. 
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Index Camera oe oe ee “* or ae 


The index camera produced 420 frames of photography during the mission, 
Overall quality and resolution were good. 
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7 SECTION 13 


MISSION 1017-2 STELLAR-INDEX CAMERA 


A. COMPONENT ASSIGNMENT 


Component | Serial Number 
Camera — D-60 
Index Reseau — -§8 
Stellar Reseau 01 


B. CAMERA DATA AND FLIGHT SETTINGS 


Stellar Camera: 


Lens | 85 mm f/1.8 | | 
Exposure Time oc: + + .-2 seconds — ase ks Rape eral 
Filter Type oe epg ec sets 


Film Type Eastman Type 3401 


Index Camera: 


Lens 38 mm f/4.5 
Exposure Time 1/500 second | 
Filter Type Wratten 21 

Film Type Eastman Type 3400 


Cc, POST FLIGHT EVALUATION 


Steller Camera 


S/I #D-60 malfunctioned in orbit generating only 45 formats of 
stellar imagery. In excess of 400 stellar formats were expected, Failure | 
is attributed to a possible solenoid malfunction in the S/I camera that caused 
a mismetering and multiple exposure condition. Approximately 70% of the 
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. ~“." gtellar formats produced were multiple exposed, Stellar formats were ~*~ %. 2... 
=. °, multiple exposed from 2 to 5 times, Many stars were visible inalk == 0. + 
“ . " multiple exposures. Although some formats were exposed up to 10 seconds, ae o3 

a flare light fog remained moderate with many stars present throughout most” ae 

of the format area. In view of this, it is not likely that 3 to 4 seconds as whe oe 
stellar exposure that occurred throughout mission 1016-2 was responsible oe 
for the gross light flare that degraded stellar imagery. : i 
Approximately 30% of the stellar formats produced in mission 1017- 2 Lohg 
were single exposed. These formats contained excellent stellar imagery « - Be “ee : 
combined with low earth flare fog from the 5~inch extended baffle. Sixty- — ae 
eight (68) stars were recorded in ali single exposed stellar formats. —— oe 
Index Camera r 
Ys 


The Index Camera produced 29 frames of terrain imagery that were 
multiple exposed and had little to no information content value. Camera -,..°... 
failure is pierapeter to a possible salanotd malfunction in the 5/ I camera, +, pS ay ee 
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SECTION 14 


VEHICLE ATTITUDE 


The vehicle attitude errors for both Mission 1017- -land 1017-2 were —~ 
derived from the reduction of the Stellar camera PVE SE NY: This attitude 


-data is supplied to A/P by NPIC. 


‘The attitude errors for each frame and the attitude control rates are 
calculated at the A/P computer facility. The computer also plots the 
frequency distribution of the rates and errors, Figures 14-1 through 14-6. 
show these distributions for Mission 1017-1 and Figures 14-7 through 14-10 
for Mission 1017-2, 


The summary table below lists the maximum attitude errors and rates 
that were experienced during 90% of the FWD camera photographic operations, 
excluding the first six frames of each operation, and the cote? range of the 





errors and rates. oe ne is ie 2. ae 
oP 6s E PEt ies Sit yy ee BE ET Be SR ees 
| Mission 1017-1 eee 1017-2 Sas 
Value 90% _ Range 90% Range = 
Pitch Error (°) 0.49 -0.95 to +0.50 0.69  -1,35 to +0.80 
Roll Error (°) 0.76 -0.30 to +1, 25 0.45  -0.65 to +0. 90 
Yaw Error (°) 2.50 -3.4 to +1.0 N/A N/A | 
Pitch Rate (°/hr. ) 35.30  -95 to +75 36.49 -80 to #75 
- Roll Rate (°/hr. ) 32.18  -95 to +100 34,05 = -60 to 470 
Yaw Rate (°/hr. ) 38.38  -56 to +66. N/A N/A 


The loss of the stellar photography from Mission 1017-2 required an 
additional effort to determine vehicle attitude from the basic data available 
in the horizon camera and index camera puctograpnys Yaw data was not 
derived, 


The yaw error is higher than normally experienced. This vehicle had 
a yaw programmer on board. An analysis of the data and the photographic 
result indicates that the programmer was operating out of phase. The : 
calculated cross track resolution limit was 11 feet for 90% of the photographic 
operations at the center of format. The out of phase programmer shifted 
the point of best resolution away from the center of format. CORN resolution 
targets indicated 10 feet ground resolution. Inspection of the film did not show 
any noticeable quality degradation from previous missions. 


55 | 
Sel or Ba) 





joata1” 26 


~14 A BUCKET = FWO INSTR~ 


5 a oe 


es 
MISSION 


a 
kt 
‘? 


290 PERCENT #.-.0049, 


|S PRAMES “1-6, OF EACH OP. C LTTEO ; 


~~ 


ay 





PITCH ANGLE ERROR - DEGREES (X) VERSUS FREQUENCY - PERCENT (Y). 


¥ 





eet 
i ra x aoe ge » = ‘ 
PS. Sat ae z al 





















aa q oy ie ae * : ‘eae 2 Se Ro aN : 2 ‘i } oe #. zi ety Pee yrete a 0G pa 
* bev ee $a ee SB ¢eese Geoocvn $e vee s¢eoeve 6 oer eee tence ieee @eaeowtoes oe gee besten ee oa’ Fadil + 
pine ps es ic) :) Cn crn Seer cs Pe Sines Rien Bittle 
or : . : : : p ; ~? , ¢ oA : a . . me é , re ; : - . sie : x 
eevee eevee eee Ce Ce ee Bae Bete gee ge eee er ere ee 
ee) Re | A e ¥ 7 FP re f ' 4 © ck | Bie | - : : pn Sy g * 5 F j 
es | on i : f - : re me 
sc rerseens : on ‘ ' - § an | 
eg en es AA I SPRL See dale oles talee a ge ee ee ee ee ee eee 
‘ ' . | oe : 
to | | | , | | | | 
es ee Sr ens eee anes as eek, ee” er ee d¢uecve ! | 
é ' i e { a 7 j ‘ 
ee ee i | 
toe pe pe gee ge gee % Cee ger eee nada aes eeee WeNee a 7 
i ‘ i PR. | a) 20 ooo 
1. H | { | BS ae | i Sosesge0se| 
ee eee ee et ee ~besseeeese! 
| 4.1... b.. b.. b.. |. o Reesobospobeosatacg ots SESS ee SS BSBESSS ERS 
eevee geenee gence $. eee ee see oe eve — oS « BBO OaeOSSa8 OoooQqgoo0o00oso0 O0000900 Ss 
i] { SESS SOR RRR ORSSSASSSS oooqdo00oo000 SSSSRSRRRRe ¢ 
f —6[ ff | cates 3eSeseesesessessasssagseesSse sacs sae sseSSSso358 | 
| t { ¢ ] ‘ @ «. -QQ0039000000 Soo00oo0oo00o og00go000o0oo I 
Oe eee See ee ee eee ee ee tee ee eee Coro weeeos SERS SSLSEoor 
¢ q i] i] be 
et © ooo0o0do 
{. ; } a] { 8 Statafatafetotatatet-g| 
t ¢ i Ne _ ‘ Oo0000000S0 I 
ee ee gee, ge meee (iam Sadana anaes Saale heed 58953939332 1 
| } { ' { ‘ { t oo0000o | 
{ { { ' { Googese | 
¢weeegvoewwnetsvoven so eceven sto nevovesge vee Sv avnesfoeves¢evvedgvnvsevutvooseteavve ¢ [ono ee 
q ’ ' ( ‘ ] t $ ] : ' : : : ' i 
es ee Se Oe Of 
gocce teres teocedewcn bonne beens denen bowen bowen denne tonne bowen tence tence tocecdt 
] ] { ' 
poof to dt bE Gd od GEE dd EE 
) ¢ i) 
bose] seehn tena wept rece etoai shcatenee sca tens aces adieu tegeg enc teat 
'] 4 1 1 ’ 
4 ; | i 4 
} ] ' ] 
4 i] § ] ( ' ¢ J 
le aa ie aca a Ga Fa Ta st a 
ie { ] q | H 
’ | ' i 
{ ¢ { ' i] t ] 
; ’ ' ( ¢ { ' 
feos bocce doses denne bececdeees beeee bocce bares becee beeee beeecteces bese tereed 
] | J ' ' q H ; 
1 fo 4 a oe oe | | 
{ ] q ] ¢ 4 t i ' 
‘ t ( 
baw ee dawnt denen bec ee tare ew bene be wae Senn te cne bonne tunne Coane tenn tuecn tence s 
t ' t ’ ¢ ¢ ¢ ‘9 i] ’ § t ' t ( 
°° ° ry ° ° ° ° ° 
S ° 4 b= = b= 3° 4 °o @ © eo © oS t= ] i] 
w%°. Ss ir x i . ° ; ° 2 ES ° ; ; ; ; 
. ¢ ba) Le) aad o oO © aa @ A Sd ™m® bs] a] i> ] 
ot =f =e ox -< , 


‘ 


290 


=1 
7m N CFF ASF 


wr 
e 
on 





“1.50 


7 


-2,00 


sole! ae Re * a 
a arf 












=. 0676 





mo ; BUCKET ~ FWO INSTR | ~ FRAMES 1-6 OFEACH OP OMITTED ™., 90 PERCENT: 
Y ROLL ANGLE ERROR = DEGREES (X) VERSUS FREQUENCY ~ PERCENT (Y). 








= oon ee SERS Snes eee ee eee eee a a ee eae tee 
200 = e : : e e 8 «¢ eo: e@ @ ® ._ oe. 4 
e ; 8 e 8 @ a 8 ve (@ > @.. @ 4 @ oe. 
¢ e ¢ e 8 é ¢ .  .¢ ¢ ee - @ ee eee, a 
e e @ ¢ e e e t = e ¢ e e . ‘9 
£6399. =5> : . ‘ @ ; i ’ -@: @ ¢ ‘ 5 @ | 
8 ® 4 ‘ @ ‘ , 8 e ‘ ’ e . ¢ | 
e 6 @ 6 é 6 ® ¢ ¢ A] e ¢ ¢ 6 ¢- 
e g ¢ t ¢ ¢ 8 e  ] 6 % e ¢ |] a 
13.00 —¢ H oS : 6 ‘ H ¢ ¢ @ ¢ e ‘eo! 
¢ : ¢ ’ : ‘ \ ¢ os 8 ¢ ¢ ¢ we 
e @ e ¢ @ ¢ e e e ) e e ¢ ¢ ¢ | 
e e e 8 | e G ¢ 9  ] e  ] e e q ¢ : 
12-00 @ ¢2e ee 4¢ eee $a wee} me + fem en ¢ 2 am tee $e ee § oe me foe ee $2 ce treme foes @ faowe~s $ | 
| e | e e 6 0 a % e e e 9 ¢ t @ 
® a ¢ e ‘ eo e a é ‘ ¢ a a ‘ e 
% L] ¢ 8 | e 0 a e ¢ ¢ 6 e r ] @ @ t 
9 \ e ® ® ‘go 9 e e e 8 @ e e ; 
e ¢ “ e e i 0 e e e é ¢ a ¢ ; 
6 Lt) ¢ 6 | e a] 8 * a ¢ 9 ? _& @ | : 
e e e ¢ e e 0 ® e ¢ e e ¢ a e ei 
e 6 e e ‘ e CG t | e t ¢ e e td ; e : 
10.00 oe § ee ee $c ewes $6 ewe} wwe }een 6 Fem em Femme fee oe $e we fee = few we pow ee ¢oesee } 
¢ ¢ e e | * QO t] ¢ e ® 4 q 8 « q 
| ¢ ¢ q ¢ 4 a0 | ® e . @ ¢ @ @ ® e 
¢ | ¢ e e e CO A s e 8 ¢ A 6 e ¢ 
6 ® e a $ 6 og § ¢ @ i] 6 9 e 9 e 
9 8 ~ ) e q 0O e e : 1 e 3 8... 
e ¢ ¢ ‘ i) * oO ¢ e t s ne «@ Le Ce eee: 
® 9 ] 9 ? e 8 e e Fo Os ew Loa te 22 bys. Ca as 
e e e ® e. e te 6 ¢ _ eae eo. arms 5 git Ve 
¢ e i] e ® *Gooo* A] ie ¢ € e i e a 
& ® e 8 e *Ccooo? ® e s 8 ® e e e- 
e e ¢ e e *cooo* : e tT ? e @ e @ 
iY 8 e 6 9 *cooo* e A] e 6 6 @ @° @ 
@ e aa a @ e c*ca0o* e e e e 8 c) @ e 
e 8 a e s G'coug* e e 8 ) ® e e ¢ 
tI e ¢ ¢ e c*cooo?® € e e 8 e e @ ®. 
a e e e e 8290000 i ¢ 9 e e I e i] 
‘ e War” e e ” 6*Coo0Nu e % @ 8 e ¢. 
e e e 6 e ge CCOOuUOdD e ] . ; 8 ; . 1 e 
e 8 e e a o*coocouna 8] q e ¢ e 8 . ] t . 
e « e e ¢ CCLOGGOO oO * e 8 e a a) t , 04 
§.00 o ¢ewees tows feces tpoweetooe— (OH CO00U0-G-+~o<oe wena > aman ae } Fe ee eer a 
¢ | @ e 6 COCOGUOGC0O | e tI] 6 t @ e 
6 e e ¢ ¢ Cocooocogog |] e ¢ 9 : ¢ ¢ ¢. 
4 8 ? 7 9 CCCOoOGcGGOGG  ] e e ¢ 9 8 e @. 
t e e e e _GOCO00Q000 s e t 6 e ¢ 9 e 
e 6 ¢ e ¢ ” €€€o00co0o0 e oO e ¢ “ e $ t ¢ 
@ ¢ tI]  ] 6 OCcCGCOOU00CG i] @) # 6 e t e e \ 
e 8 e e e ococooo00cag 6 OG e ¢ é @ ¢ e e 
, y # @ ©¢ gécéoooggcg9 0 GO * © © © © 8 2. 
¢ t —# # * gaceuoooduo000 0 * * + # # @ 
‘ ° *  * © QgcecoGoucoDH0 GO *# Ct ' e ‘ s . 
: : . : * vdéctccooucgooc00o * : . : . . se 
. . . ‘ *ouagGCCOQOQUD00G000 * . ° : ¢ 7 ¢ 
. . : = ooocccCOQgoLudQG00UGG0® . ° es ¢ Es 
: : : ' QOUGLOLOQOGG0Q0000U00' ¢ e . oe ‘. e 
: bd : . oouuccoodogggdqaunan000* : e : a3 e e 
, . . : : OOUGCOLOOOQCGO0000N0N* ‘ . See e. e 
1.00 -¢----4---— ¢--~- 4 ---- 0000 CO CO0D0000000000 +-- 4am nn penne penne gonna gen nne 
. ° ‘ 8 COOLUOCCCOO0U0G0000000* e e e ad 
: . . oco Fe iLL of : id ¢ ‘ 8 
: . : ucg voooccocogcogcooo00go* .o* eg Be ee bs . 
4 bs 7 cocooouDoucS ocaoouggo000C00000000 ® . «8 ¢ e 
0.00 eee wa eae eH ee eae e ey ana 0” ES OT 07 aa 
& 
ee 


B00 os. qageeee ae Sea eT ee FU 
. 1A t Pa ran Lene 


Sg SS Toe Rg 






RISSION LOLTAL : 
-14 A BUCKET = FWD INSTR. FRAMES 1-6 OF EACH op. 






OMITTED 90 PERCENT. = 3 

















y YAW ANGLE ERROR - DEGREES (%) VERSUS FREQUENCY - PERCENT (Y) 
= cop om ont Gp wm GPa siaaias alia Sika amet Meus Pelaiiaal eas “asmeac? aaa wii garg 
oe Sg ‘ e- 6 é . 8 e ‘ 
° e 4 $ ® ® ‘ t e e ee .6@ [26 
@ ) ‘ e a a e ° ¢ e . 6°" @ P 
e . e ® e 6 e e  ] 8 ¢ 8 e 
Senses aves erase ¢ cewehvoen > a oe 
14.00 —— ; ¢ e e 8 e e ¢ 8 : : @. 
e z e @ e € ‘ e e e : e ; @ 
‘ @ ‘ e # . a |. e e 6 8 e e | 
e ® e 9 At]  ) ® tI] 6 e . i) e ‘ | 
13200 -¢--—=$ e ® ‘ é a e o- 4 a @ ej 
@ e | q e § ¢ . 6 e e q e mes 4 { 
@ e e ¢ 6 ¢ _ @ t ¢ 6 8 e @ e . &@ 
@ 8 e @ 6 e e ¢ . e @ 6 @ e * . 
12000 -¢-~""$ H 4 , H ‘ 6 ee ’ : es 9 e. 
6 e , A] e ¢ @ 0 a ¢ | a e e 7 ¢ e é 
e 2 e 6 9 9 O ¢ Le i 9 e e- e @ i 
‘ 9 e ® € e *o ° e ¢ . @ ® e e = an 
1 1 qe:= oo : e e 4 ® t S 8 ® t e e 8 ® e 
9 tT) e a e @ e Oo e e q t @ e A @ 
e e e 8 e ® *§ Oo ¢ i] e e ¢ 8 t 6 
e e ¢ e e e e Qo ® :. t e 8  @¢ e @ 
ae ¢ e ¢ ] @ ¢ 00 8  ) 9 e e e e € 
e 8 | e 6 ¢ 8 00 e ; : t t 8 € e e 
e @ 6 e 6 6 8 00 9 ¢ 6 a « e ¢ e 
@ ® e e e e e Ooo 6 e 6 a e 6 e e 
9.00 oe fees $2 ee 4 eee e ¢ oT ee Geewen 4 emwe toe He ¢ owns $e oe fceee ¢ cow e few we ¢ new }wwwe © 
e ¢ ) e e Qo @. | e e \ ¢ on 2 an . 
e ~?@ e e e e * oO 9 9 9 , | @ .. e 3g 
e ¢ r) e e @ * 00. e ® OR ees ; 7 
e ] e e e q * go * * 6 i ee Meme Re F 
6.00 = wee cere oa oO ew Gowen ¢ oem $= (l= ¢ een Foo oe ¢ em Fone fees sommes 
9 A) ¢ tI] e *Oo00 ¢ ¢ e e 6 
@ e ) ¢ ° ¢ *9000 ° ¢ e e ® 8 i 
e @ e ¢ e e ‘cog ¢ ¢ e | | 9 e 
i ge e e e *000 t e e & Q e  ] 
eal og e e ¢ e *goao! q * e ¢ @ e g 
e e a e e 8 *coog? e e e ‘ a e .- 
e e | e ¢ e tt @ e @ ¢ 8 ® @: 
e @ ¢ ¢ ® e *CQoo00 e e e ® _ 9 e ¢ 
6.00 =< = eee Goeoee 4ce mann gonna tana tan $ 000000 -—— tn pon n tmnnntmnnngnmn ns ¢ | 
e e e ? e *coo0Go0 * oO 6 e e e €: 
|] a e e * ® «QQ ooooUu0gGg * Qg 8 “@ t a e e.. 
8 e e e # ¢ , yoooudU of 0 e 6 9  ] a) . 
e e , ‘ e e ‘yooou00 Of Oo -* Ct ee ee es 
5.00 oe @erewe ¢ = a a mown tem ngewe t—Q=—+00000 00-04 -0-= towne Gowen toewnpoowotomnn ¢ 
¢ e ¢ 8 8 e o*Qgooou0n0 of O e e ¢ e 6 - § 
v : . . . * goo*cogoodgo of Oo °* bg e ._  ¢ °- 
e ] ¢ 6 * goo CUCOGUCO of 0 e e ¢ 8 e i 
. : ; , * oud*'goodg00gd? QO ¢. : ° ¢ id e. 
4.00 Oe eee eee woe tome ne ton n=- 4-900 +0000U00000 4-9 -— ¢acee Geawn somes pomeepoawe >: 
. : : : . * ooo*cogo0ccoe'ad * . e e e e. 
. . . : : * goouccooocoooo00 * e y e e e 
: : . : bs OUGUYVOUUUOUULO *° ¢ e ] ¢ ¢ 
‘ oo e * —_ * QuduODD0000GR0N000 * e © 8 @. 8 
3000 $tamamn pan tam nn tn 4 = + - 900 000000 0000 000 0- + ann tana nm pan pn nnnpe nny 
: : ° : . * ooOougcoooO0O00N000G * . ¢ ® ¢ ¢@ 
° . : . : * goougcoOgcoCco0N00N0N0 * : ¢ e ¢ ¢. 
: : : . bs * goucugoooo00g00Odd ° : ¢ e e. e 
. . . . : * goocQgggovudOqugaddd * e ° e 2 e 
2000 — town n town n towne t wen tn n= + -900U000U0 0000000 0- ¢ on gan pom ee pomengowan % 
re: ‘ * — *: gOogGaD000000000 qe 8 fee 
= . : . . . ET UY L . e 6 e e. ¢. 
: : : . : * coucucooggqgougonn * e e e e e 
: . ’ : : * cooooccoogococo0O00agD® s ¢ e sd io 
1000 tonne tommm tonn nt moo —4——-- + CODIUDDIND 000000000 + mame pone pew ng noungowenns: 
: . : : * QO #godoud00000cCQ000000' ae e n® 
. : . . ¢ @Q cgou00000000 Boe OOS ° ° e bd 8. 
. : . sd . OcouooGoOGG0G ooogooce* od e e 8 _@ 
‘i : . ‘ : Rtatateitetetitetetstetsfsfetetetsttet tite 9% sd ‘ e 8. 


re} 00 a Ona Fes $a mn tern Gon nn faa Gaon Faeenn Fe mnn famon Fence foeeeguncopenne 
"5820076200 | 24200 a ee ae ee 


EER Sas ee aoe : * ‘ Pia A208 -&-¥.. 





MISSION 1OLTA2 20R-6E¢ 
1-14 A BUCKET ~. AFT INSTR _ _ FRAMES 1-6 OF EACH OP. OMITTED 90 PERCENT = 35.30: 
Y PITCH RATE ERRCR = DEG/HOUR (Xx) VERSUS “FREQUENCY = - PERCENT (Y) 


*,-00 = fer ae few we foe oes a fee ef ot ee feet’ } eee ¢ eee} eee fee e ¢oeee fem ee4¢wroeme § 

t 5 e e e & 1 e 6 ? e s a e 
¢ e 4 8 : a t e 
e e 9 
e q ¢ 





¢ ¢ a t 9 
a é e ¢ e ¢ i | e ¢ 
t 6 i] 9 q e . a tf) 
¢ ‘ Q ¢ .e ce ’ 8 ’ 4 
é | e e | t 9 6 , q |] e 
| e e % @ q t 6 8 a ¢ ® 
¢  ] e 8 8 e é t e e e f ¢ 
| e e | q e : oa 6 9 ¢ | 
a | e | 8 q 8 e e 9 
t ¢ i] ¢ 6 8 " 8 : | 
t ' a § : é e 6 9 a 
9 e 
| e 
. 6 


e 8 | A] ¢ 8 e *g @ 


e A] 

e e 

 ] 6 
14.600 ee er me doen 

e & 

e t 

& e 


13.00 


8 ¢ s 
8 2" 8 
¢ * e 
wee -oeaeee foowes 4 
@ ] ¢ 
‘ § e 


tI] 
e 
% 
+ 
a 
4 
a 
e # 
= tone t~ 
@ 6 
6 e 
¢ e 
e e 
+ —_ 


A] a ’ A] e e t) *9 e 








e 
e 
a ¢ ‘ e ® ® 8 e oO ® a e e 
e ¢ 1 , e A] ¢ ¢ OO e ¢ ® . 6 e 
‘ = eae ee ee ee eee ee ee oO wo} esse ¢oasefaesefoose goons} 
11.00 r) : ‘ ) * ¢ ] e oon a mn) e ® ¢ ¢ 
‘ ® ’ ‘ ’ * a e ooo ° ® 0 q a e 
| ¢ ¢ 6 8 ® ‘ e oud e ¢ 8 6 e | 
e e t [ 8 & 4 q : vo0o 9 e ¢ ¢ e ¢ 
e = gee we f- ee es fe ww@ ¢ eat ee few @ ¢ ee] ¢ wows foe ee mw} enn foc @eee $¢ wwe $2 ee ee oowwes $ 
10 00 é ¢ e ¢ e ¢ i ht | 8 a @ 
6 e ¢ e e ? | a 000 | A] a a 
¢ e e A) 4 tf) e ¢ ooo 8 e ¢ | 
e 6 q i] % : ] a “ ¢@ Ovuogd 8 e 9 8 
9.00 a See fowme tases} emestmawea Fone ¢ came} ownn JOG? tt ee toeee toemorefecwopoose 
7 ¢ 9 ® e ‘ ‘ qe . 8 oooo ° 8 8 
¢ a ‘ e $ 8 e ‘ uooo * 8 € a eee 
8 e @ e ) e  ¢ * QOO000.* «8s 8. on gS 
8 ¢ ¢ ‘ ‘8 6 ‘ ocooo * i, Ma Be Soe 
8.00 = ewes fae mee $e ewe $ cee @ $02 ew w $22 ee fF oewe fom On ¢ wre tame tewon famwne 
8 ¢ 8 e a ¢ ‘ * ggooou * q @ et gt 
’ e ¢ ‘ e ‘ ® * goouod * t s e 8 ‘ 
¢ & e | e 6 % & GOGOGcd 4 | A] @ € 9 
® a 6 ¢ 8 9 e e OoOoVveG 8 ¢ 6 € e e 
7000 — tenant nn tn tt nnn open = tenn Home = $= CO U00 00+ nm Hoan tae mn tan gam t 
e e t 9 6 A] e ® OOQgUuUUU a e e e 8 
i ¢ | e 8 4 e 9 ooao0gnggGg* 9 | e e e 
a e e q 9 Si 6 ] GuvdcoOg! e e e e 8 
| e tT] § | 9 e e ocooouco? e e e e & 
6-00 $e wwe $e ee Ge ewe ¢ mee fee = + owe eee ow ¢ w= (J DUO U0 6 ew nm to ewe § ew ww Goma} + 
8 7? t q 8 4 ] ¢ coooogoo® 6 e e ¢ 8 
| e ¢ e 8 t | e YVOOUUCG*  ] e 6 9 8 
e & t e sf] t  ) 6 ocgooood: 6 ] im) é a 
6 6 e * e i] ¢ a oo00ceco? 6 , 8 : 8 _ 6 ‘ 
§.00 m bem n pew nn $m nn pen few nome Fem = 4 =O 0D 0000+ wen te mw ne Gem we poemenpommn 
¢ A) e 8 8 ‘ tT 4 ooecgouodG? | 8 | e 8 
9 6 | e | tT] 6 & ouooooad® i] : 6  ] e 
¢ e e e % e t e oooco0g0gg! 8 8 e 8 6 
i e e e 6 8 : *gooounocu® » @ ¢ € e i 
200 — Fe ewe tore te tee town fern] ¢eee= ¢eoee=4+900000000 + ma tome ne gaew we few dew > 
e 8 ¢ e e é 8 *oucgocOoocg0? ¢ e ¢ e * s 
e e 6 e e ¢ | *occogoocgo® 9 e e e 8 
A) @ e e 9 8 e ooocoga0coLunog 8 e- tT] e 6 
' ' ‘ ‘ ‘ ‘ * 0 OguuoUU0D00 st ' ' ‘ e 
3.00 —te nnn nnn tna tne t= ¢ = = + -- 90 0000 000000 ---- + - -- - + -- -- + - -- = 4 + 
‘ ; ' ‘ ‘ ' ‘ go0ccogouNcoa ‘ ‘ ' ‘ ‘ 
; ' ‘ ‘ ‘ , * gooccocoouGGO : ‘ ‘ e 
' ‘ ; ‘ ‘ ‘ * goooouguuoouuLO ° ' ‘ ‘ : 
, ‘ ' ‘ ' * Qdg0C000U0G00L0 °* ; ‘ é e 
2000 — tenn tone 4 = ¢ 4 = 4 ---~ + --00 G6 00000000 00--+---- +--+ --~ = 4 ot 
' ‘ ' ° ‘ ‘ * g000G00000G00CO * ‘ ’ . : 
‘ , , ' ‘ ‘ * goodGggGaOucUGLO ° ‘ ‘ ‘ 
‘ ‘ ‘ ‘ ' ‘ *ooOCOGOGNGGGCGOCON * , ; ‘ ‘ 
‘ , ' ‘ ‘ * — *€goG0G0dRu00C00L00 © ‘ ‘ é ‘ 
1.00 — ree = $e ced Fo wee po wee gore a ¢ oew— +t) CoooUudgG 00 000 COQ 42 Few mn Foe wmn foewn 4 
: . : : 8 $ uoocuggcuoooo00ocagan: . : : : 
. : : 7 : : tutatetetetitatitat titrate tte e ° ‘ : 
: . : ° oocooodocaund0u"0Lu 000 by . : . 
if : : . *O Mfcetcetslalitatatetatitatatitatatatstetetetetvtl tstitete 0 . . : 
OGG 60 ise bo ibd 6G ea oe one = fon aw fee ee $e oe ea foe we + 
NTESTON TOLTA2 -FOP-SeeRe + QAM imebtitiie, +50 


guna ae a ate 





“MISSION Loival Fok | gai 
Jot wy ‘QUCKET = FWD: INSTR. FRAMES 1-6 OF: EACH. OP OMITTED ~ 90 PERCENT. = 920.8 
“2 + ROLL RATE ERROR - DEG/HOUR (x) VERSUS FREQUENCY - PERCENT {¥)- 


10600 tren tanna town t enna panna tana tana tammntonantpomee tenn towmnpoenetemnns | 

























e a I e *G | - e | @ 8 @ 6 € a 
e e a e ® 6 *0 ¢ ¢ :-- * a : @ j eo. ee. .@ 
e ¢ “¢ e é ‘oO ¢ ) ¢ e ¢*. © . @. e- 
‘ @ e - ¢ 4 a tO ¢ e e ? e ee s 
=~ fa@ee tree fee ae >} ewes fewe a § owe ew $ Reig og ee ener ee ‘ 
14.00 4 . . ; @ 47 e @ e ® 2 | 
e e e & ® e GQ * e e ; : : : e e > 
e e ¢ ¢ 6 e 00 A] 4 9 e @ ® ¢. @ : 
e , e ¢ e ¢ uo , e e 6 e 8 @ ¢.} 
13 00 : 4 | : 9 i] Mt 8 e 8 ¢ ¢ e ¢ 6 j 
‘ 8 a ‘ 8 e rate, e 8 ® ® 8 C) e™™ ee 4 
t ¢ ‘_ ® ¢ oo ¢ ¢ e ’ 8 ¢ ¢. ¢. 
¢ 4 q t 6 8 00 8 @ t e . e 8 e 
12.00 =s : ; e 8 é 7 a 4 ¢ : ¢ : . @ 
e e e e e 8 0 ¢ J ° e e ¢ ¢ 6 
e e ® e ) ® Oooo °* e ¢ ¢ ¢ e e oe 
e 6 | 6 e ¢ e ¢ e 6 e e te a 
11.00 owe tame Fon} wwe Gomes tone QOD —— teem toe ce 4 ween fomwe Howe ponany > 
e ] e e e o0coo0g e e ¢ e ¢ e  ] ® 
 ] .] e | e CUCcg e | ® e . «@ 6 ® I] 
4 e | 6 e ] CGoCcgd e ® 6 % q .@ | e 
8 e 8 e ® e coca e @ 6 9 8 i] e : 
10.00 P 4 ; . e e pus ¢ . e ry ¢ r e  §  ¢ 
¢ @ ¢ 8 ¢ e yocgd e % A] e e e e e 
e e ¢ ) + e OGOO ¢ e ¢ e e e ® ¢ 
¢ ¢ ¢ e e é oucOo e @ 6 | e a e s 
=ocoe Some fjwawe ¢ oe e @ ew oe ¢ ows me ¢ cee Goes ¢ cow e foes $22 en} ces efooers § - 
9200 @ “Fi ) H e é ante @ 2 @r, e ¢ a 2-@:¢ 
: ‘ e ‘ e i © Qu00; * seth eo xt 
Te ‘ @ 0: ee gga, 8 et ey eo a ee 4 m 
e. ee MS a ¢ e: @---- 6 O00: & = OFS ©5204 ©. eg ee haps eh ca 
8.00 = ¢oemwe $a ma na me Cte GEMS 011, |, PREECE t Gao: oa ~ i 
@ e e e oucg °* e; e ® ¢. e e-: 
8 ¢ ; e e 6 eretere| ¢ e e e | i 8 $ 
e | i] $ 9 e cocoa 6 | 6 ¢ 8 e e , & 
$ 4 ® ® e a ovco °¢ 8 e e a * . 6 “@. 
e ae q 8 | e OGCCCO e e e ¢ | e * ;@- 
e ¢ e e e e gQvgogo * _@ e ) ¢ * - #4 1 €xg 
9 $ @ ® e * govcoo ¢ # ® e 8 ee | °@~ 
e e t ° e e OOcouG * e! 8 e e a e i @° 
62.600 = e2ee $a ge ae oe ee =e Se ge ag ee ee. 
e e e ¢ e ° oud0g00 A e e e e: 
e e . . e e O000gc0 ¢ : e 8 @ | oe: | 
e ¢ @ e e * gocuonog * e ¢ e sa, Be 28 i ¢a 
e e ‘ e 8 * gocou0o *o e e 6 e e: e “FS gt 
e a as aaa a e e @ Q0ucG00' 0 @ é e 6. 
9 e @ 8 | 6 OGuUCOGON0N ¢ e e L @ 6 | ia 
® | a e ¢ e ovucecoogg e e 8 e e @ ¢@, 
e ; ee ‘ * o0OuccO00G st e e 8 oe ea 
4.00 MSw wos Frown tment mmmwn gama a+ —O00U000000—-— toa tw n tone n tonenpomen towne} 
$ 8 e ¢ 9 * COOQUOCOGGO q e e 6 ; %; 
e 6 & e e *coouococo0cg e om ] e “@ e e + a 
) 8 é ‘ e *ccoooooo00ng ¢ ® e ) e a i ie 
e ; ° e ‘ ‘cooguooggG0 =O ¢ e ° ‘ © 88 
3-00 = ¢ ewe a > ces § oe cnwe ¢ cece gee wo ¢ {jf} QU00000 0+ <- toe mn pow n Gowen Gowen towonsowmes / 
8 3 9 ] 6 *cooouccooo0N e e | | e 8 e. 
6 ‘ f 9 ® *cOoC ocogco ° e e e e a ¢. 
‘ e e ; e ocaooccoun000 = oe : ‘ é e 
‘ ° ° e * gcgoouacoo0000 «+ ~ = ° oe , 4 
2-00 = ooewee ¢eewean $num o¢ oon ete~-- (fC OUCU000 Q000 00 -~ ton a pam Goemanpoemmnpoceapomans | 
- ¢  # 4 4 e"ageoousuo0000* ~~ * a ne ne Saas 5 
eo e # ©  Qeaduodoc0000 * *e* j« ee oe « —@: 
. ° . : . ccooQguggoo0gcG0un* 9 : : bd 6 ls 
. : . : . BEE CRORCOOROO OCOD ’ 4 9 bg e $ . t. 
3.00 * Feces fom $2 22m} owe & $e (jf) UODUQUD0O C0000 U0 ~-~ $n w Gown Gwen femme Gowen}: 
e  #  ¢ + *  Q€acogoudEo00000 rr rr re es ee 
; $$ $$ QGeueooocdcooogGooO00, *© = # ttl 
. . : . * vdcococoogo000cn0 ogo ‘ id OF aig @ 
e e *0 00° coocpo0GcodcocUGoDDODG00bbOD00C0 00 ° . . ed 
0.00 ope ree Foe ee ¢ ot ee $ ome af ewen } onwe $22 ee Gores Foewee few es toes Games foe wegwoe, 


~150. 200. 7100.00 on 20200, mn As: Ee 1 P+ RN C+ PL [+ RS Ys PY "200.0 


~2Vv¥ey 





Ln eaineneiaticlitiaieme, onan tdiiahtecbeimedimes acltamiioadtinlited > eae ca aetna 










































eae Poa : : a f ‘i ph: AT ts to a as ibe : ; Ld 
aA 8, . be eee geeoes Geoeee penne wenee taeee & eeoee secee teocce alanis Paha ibaa: aa Fier to 
a ee me Qa ae 8 e 4 7 a ¥: . : 1 . eed : cob tates @ 
oi aes Woes Woes cls oes oes ee 3 on ao Dee ee 
abe Ee Re ge iy pee ee ee genre ieee, ares area as is tras ea aeeon eee@e oe | 
ad tee } ! ! 4 | ; i oe 3 , 33} 
Bree poe tb | 4 ' ; } 35 
3 — aa us Naat ac a aad aca ?. Sa ee te ne 237 
uz : ‘ ‘ ; | o095 
“Ss | | | oe ! coset 
+4 a Coo cp ne ere gn ge igen bated ask” ace ati lac aca ak S998 
eS ad = eae ' 
gS Soc ce tenes tecee tecen tenes tonen towas’ to = 6 88s + 
eg Bt a t ooo 
eyi { [| f f | fe ee Bees | 
m,, | an [. ¢eeece ¢e sae ++ yma} ¢ 
ak ae Rall Vacate ede (aaa acai {ins S93 , 
ae a al ; } = t { H $00 em eo0coD oo 
ed 2 f. a] é i ee eae S556 S500 
at on pene tenee tenes tenes ene Be 3838 33 | 
375 . , ' 2000 a4 
“" , 02000 ° 
ae! j ooo000S99 ooo0 oO¢ 
me iia ee Cl gil atin et daa, cs 9999 SS t 
en ee | { Sass 33 | 
ox ; i 1 ©0000 oo0g00es9 9999 So! 
7 boa en ge ae aca e ; 5000 33 
oe' ' ooo 
6 100008 333| 
o.38 ¢ ’ betetatutetetutetetetutetatstetetetetoteteteee 
=e oe oe Oe eee oe eo a Baatxtutetefotwtupstetwictatc twa tete feta hets i 
asi. ‘ : : ; yo ‘ ’ if 1 9050900300300! 
pce aya H ' ' H H i 4 ‘ ' 19300093399999995993 10 
i ee. q ' a ‘ : 
ie a enh en Pe Le Coe eee ee oe ee oe ees Sgot% 
“Dm 4g 4 ’ q } ' / H § H H ' 902I1IN 
: ead i t. { ' | eos} i 
48 a ee oe oe —— ogaet 335s 
F ot RE ges gg pr pe ages On ee was ee Sy oe eg agg Tyger eee On og S091 . 
Po ay ow 4 § | { ’ ' ‘ ' } } { Sto 
sen z { : i . ' H : ' ‘ie ’ t 4 ¢ oo §o- 
at, ~ ee a ae pee en ae oot 
met « | ‘ H ' 4 ee 
Rm @ ‘ ! ' { : ‘ H Oft< 
oO & H 1 ' i ] q } t ‘ q Oot - 
i te ie Vic” un: aaa ‘cca aaa aa Ta a a a Tee (aca eI : 
“eZ > ‘ “4 ! ' | eels. 
“Sit | : at 
owe . Swe { q i : . }. 4 ’ ‘ eres 
ag ea ca a aa le aaa aR Cia a (ea cae ala ia bad 19: 
‘ £2 & » o © ° ° o1 
Saar gaat ° ° o o 4 ° 
ee OR ° a ° “ ° “ wr . “ “ S ‘ r 
Be e. ° ° e ° e ° Md Md 7 - ) = °o 
ee. oe ee hm 0 0 wv n ©: ” a oy) 
a a] ) 
-§ x 
bee 


mG 


Bore Taek, ages not yt se hag a a a Prin SR 
Poe 3S oe a <fees hoes “haat a 
, “Heat ssi0n ‘Yours SEERET 
14. B-BUCKET™ ‘FORWARD. INSTRUME ; me ANES. 1=6°¢ EACH GP: aurrre “90 a S69» 
1 Y PITCH ANGLE ERROR. ~ DEGREES. OO Hig ‘FREQUENCY * =- PERCENT’ (vF > a: 
250. a ee ee Ca ee Cee Ce a Se ee 
_— 4 ; @ €. _% wf ; aa a ee. ape 1 Oe, : ~@:. aes Pd ; : t. ts 
7 e' 8 f gh as 8.5 fe Ee eee ge re ee ee bas Sen. 2 @F: 
e 9 e + ¢ a s ‘ we e Rg. il # 1. Ue: ee ore oe 
. @ e e e @ e 22° e 8 e e- neh 
rag t ¢ e ¢ e : ; _ et : ¢ e e im ; Je ee a 
¢ ¢ ¢ ) e-. ¢ a ag of @. ® te “f 9 Ge 
e ® * ® ‘ ' $s © % > @. e e hee ee laa 
® ¢ ¢ ® ° , e 6 e 0 t @ ® eo eS 
- . 6 € ¢ e tf a | t t “? gust - 6 r z a, -~ 
e e e ry ‘ r Ay 2 e .@ e@ e @ | ne 
t ‘ e e 2° e' e e he a e oe ee oe 
r * ‘ e e/ ‘ a ’ .° e ° ® f@ OD gas 
6.00 —+¢ we me } ewe $e mw ¢ wee fe oe hee $e $e er pene se ae > naw Hee pom we $e pasern 
e e e \ 9 - 0 a ¢ e e 7 | re Se 
e e e ¢ |. ¢. rT te Oo t : ® e t i? e Ox 
e 6 e ‘ee e e * ge a ¢ ? el . e- sf 
i e ¢ ¢. ° @ -@ 0 ¢ a e e eo . : Se oe oa # + ¥ 
> > : id aie 6 + e A] 0 e “14 ; e : e) ze 
t ¢ ° e e 8 oO : ; ; e a 
e e e e | « e @ . @ ¢ e 
* r) e t ° r s 8 e e ; aad a‘-. 
=¢eewean SS woeg > a tel basins apes oe >. 
5.00 : ; : e ct “+ i? a 
e e ¢ e « ° 
e ° 6 * e -? 
bs ¢ e e i 0 oo € = a 
eo ¢ a - § € ® ‘ ¢ = 
a, : ® ° 2 . ® + ¢ . Pa ® tqe > oC. e- > 
hee te . 7s C8 oo .° 
7 ¢ ® ¢ * PG Oo 3 e.. fo 
“ € —. ® _ a 0 0 9 “8 
e t ¢ + 9 0 Oo * ep. 
e e e e e ogo # ed 
@ e ¢ e ¢ oo? . Oxy 
3250 on & ea ae ee goewewn4¢ wow} Gpaae = O0=-Q- += o— >= 
» | ¢ ¢. 6 0 0 s Oe oat o-% 
: e a ° e 4 oq? -iginha®: 7 
® e e e” e 0 ooo Se 
e A] e e € QO ood e . 7fY Le 
3200 — teen teem tomes += 0-U9e~ etanceny £3 
. : , oo00d0 $ eae 
. : bd 000000 s ‘ ~@ (EL: 
re es iieteetati it i a or ‘Sela 
‘. , oooo0000000 ee a 
“oe 8 ee g9nc00000000. ¢ me anee i 
$ . : . od 8) oocgo00 : ee *. 2 
° e e ° ° OG Q 000000 a ee | 
: . . rd , C yOCoOoGcoCO . ee a 
2200 —toewn teen toon npowe oto U oaogoggvugggoon ie ea ot . as 
' . . , 0 ocooodoo0000 e 4 SE 
7 . . : ° C goo00000000 #. 28 
: Ps : : Q oco00d 00 ° 4 
: . . “QO co0o ye ate 
~e e 8 % e 0 ogooad a | 
ee aqgo0c0000 of 
es 8 #8 8g ocoo0 O° 8: 
e 8 8 8 4 . & ogo00 eee 
1-00 Oe ee eee Dee ee -={) 3 CG ) +. 
i ¢ ¢ e CL re | O e 
a ee 1 0000 aa 
a fo Ggo0 s. 
mf 8 gues G00 $: 
0050 town tana = town ten t00000 voog : bie 
¥ ' _*o00cc Bon . bon ee eee Ee 
‘  #  * g — gnggadd Q000 - 8.2 bee 
. . cago0ca 0 00 0GOO0000 00... th af gia BA 
oe * cooc ecoouccc 0 0000000 co0g0000 -0000 © 9% .° F Ar 
0.00_ a tere ees (eee $¢ cee $6 ew = 2 www rpetnhcnySebaning Get ta eae tenn tenen temo troraterr= 
=1.50 3200. 50 : 1.5 























































nice aap 







































a ; Pee wie « bed ig "ye Mog bsy iat bate ' a Mas? EC oo po, ee ws ved aie : te hes, 
| Av o VE: : 7 % dees, oot eae qe eRe PY to . se 2 “oF ee: 4 ee . se 
bi apt an veo aie wane \ o.oo +e Pee eae ee node ss ave #e hie bk Hr 0 
- ‘ at 7 ‘ 4 cee, I “&, : 7 : » a ” i vt ‘o a Ns ie a thi bi. ra] 
: Be y 8 a “on =a ‘2! r gS ye ” 
ae | a 122. dqw ime: 2 eaece jaa ever ioe ee coe o tans $e oo Be eave oe “2 a oe uke: . cre teeee a 
ane a eee ah $6 fe ae ie ee ee eee ae oe 4g a at ie eee 
: ME of +, tre > : ch a an - PY L i . *, 2 nie t. ee Be ; i 
~ Goel aan .. oi A . ne oe TR S oie =} | ae | 
eet ‘oa-ee bonee So eee eeneeoe fovoervan'‘doanwe gga ene e oe Caen we. 4 
oe ed - 4... Fae peng ate i ne oy 7S aman i—-- méccees a t ss is te t: on ] : p 5s ' ‘ ..° a 1 t t 
oe SS SS ee Pe ee ee Skoda 
\ - ae a eRe e¢e owe oe ee eoesa ‘ : ewe @ euwewdeunenane oe Rees Re ame: bt dada . 
Ow. a) —_ b ' ‘ Be 4 ’ os en 3 ¢: of t: 
oN Be: ae Psa [ 3 f t oe ' : ; f : Fe a 
Bi co ae tm Se oe , Zia aia ease ha a ee ¢e@ © © » p he vu aee geaces ¢ 
{ ij | ET ; j Ye . hi 
i oe a ol tof rt ye lane St 
cel © RRL , i | 1 oS8f 
- 1s oe ee ee ae wy: ‘Goto etonevs genes bee oe. $u e ¢e oe +e eee +e St 
“sd ass ae | { t ea { L _ _ | pre nie = 
ee - aly i] ( 4° i J] “ete, ay . 4 ' $ i 6 meee ee Qe ees oo +4: 
‘a e to wi } ( } j Ie | t Q ? t rooo zr rw 
eae ys ee e.ee ¢gacne Ge ewe seen. SS <S Se ye s Ve Se ee se ee tueecetoenvne $a «OO CODDDQQG0ORCGOS : 
me... } = ' ’ q : ! See eg ‘ ] t t (. Oooo 00000909 ! S 
‘St ee ee i | Se AL i ' ' t 900009000053! | 
: 2 Ie . i : (. ' H RNC ESS | ‘ pS 0900009900095900000 Q! 
jee ' 1. , ro Regi oY ( QOOOOOOOOVOOOSCO00O000000 ' 
By: ' WM: +e mew deer eetste cose gteoane tuo ne $n eee $e @'e © ¢meovretoenee tse vee ¢e ee oe OCODQD0CQCOSOD9IOOOOOOO0O ¢ 
yom ae ee | area rafefatetetetetetatatstafatatstetetstetetetetstetetetetetote 83691 t 
ii 2 t { + fe he a ateletatalatatelatstetatatsisletatetetetetet stetstetatstetetete 8] a 
oo. os ’ = eu Oe: DOOO OO VCO GOQVCOOOOO VOC OOO VOO00000000B0 A 
fe er +e eee dn wee te mwe Hee eaedgecerctdeone 4000959099505 39090000999099009939399090503009+ *| 
tae ae t ] ! 1. 1 ~ J 0099000292090990000302900000930000 1° 
te ae | t ’ OOOOGOOOOSO ODDO GOD O OOOO QOOOGDC OO OOD0 Oo SOC OCCOOSo00CG ¢: 
Ow : ' { t } FOGE999000090089999993999899999309990099 t 
_ w ' 4 t Boe ' { ONVVOOVOVOO DOV IOVYVUVGOQVIOOUNYO |: 
eS. teewe te vee toreeresgoecoetowroeertsteoees +n vue ¢u nen biteesesees toee er ¢QQ000000000000039000¢ ; 
guy hie  en Soa | oe ' " $ § ae @ ¢ ‘ ) 'VOVUYVUQVOUVIVVVOQDVUWUY } 
oo Ur of . - , 4 ¢ q i ae ‘ - § ] ' + oQoo0ooo0oeo2720r 
4° @:, 8. ] § iy t i 1 oo i ‘ 4. { r i] Gcoosaaorc 
a 3: on J t ¢ t iF ‘ } . U ¢ - & Qorw 
ee Wy ewe ee.eadg¢oe wee Fea netdorveedo cee ¢e nee $e nee: eweertoevee tate eGov se Goose eevee s¢ueeeee OOOF - 
a ee ( f '- i i . oo ; i ; ' ' i OQ9080 re 
ae ; ( | | | t | : ‘ ’ f | ‘ “ps | ’ 
F +. 4 . a aes - : : Rf 1 : 
wae |. : I. { { : i [ 
A de lt eg tGewmoeatqtewoevtoovra davae tgoaren deena tr esee ever eunetwevetdteeeos Soccer déanvues Goeacnea @eewenedenoene + 
Lv Ww : 1: 4 t. i. t. ' ' t ’ ' ® 4 
we. 1 i , | j ne ry | t 1 
Ger od: ay ee | t i: ' t ; I , 1o 
nn i } q i ] ; f ( q ' r r v tc 
"2 © peewee secs tease towne etecewr to eroce dower gueeetunen teres stoves stoves tgeeese $e eso.guunces. 
Ve Zz | 1 t it ' ' ‘ ' | t - te 
a. a, ee | ] j 5 J ! 4 ] ’ 4 ft 
i ‘ i ‘ - 1 ' ‘ ' i y 
Ss od - ] b. ¢: j 1, <? ’ ! ae | t q ‘ ) ‘ 
A ‘ ad ere edereaes see tee eete ewe ter cee ten eoee geese teoves ¢eeee Hovve terete tuovret¢oeves sucess + 
rei ME fh ' | + t t ' t | '. } ' p. ' 
ao ‘ i L ' i i v 1. i ' t i ‘ i ' Ic 
~ f '] i i ' ’ § ( } 1 ' ' t t : iu 
ee eeeneteeoere+ sevutweereanto eee tnunse¢euee.¢eeucn eeenerteeeonwtoeonee Sucve ¢uneeetovesne soave + | 
‘ord 1. » ae Sees | i ' t ' t i ‘ ' ' 4 ie 
» 2 oS oO c o oO o oS. , & © © S © © © a ] Oo 
: ‘at © © c © , © © “. & © © © o © © © [ 
* Tae a e * a e e e . @ ® e e e: * ® e CO) 
Kor Bee O + f N on ° eo -, rh 0 Ta) t a N ot oO 
a 2 a o~ wd ond od s s ~ 
ot = s 


192 St So a 
Pp ger" ie: ah ’ : Zo * - 











- = INO Patt era dens oe sshtsets wer 
ae es 7 at rin Pe . ect pag’ 
ee 1g Dinh gids ie vy ae ae i 2. cg is 1 tl | es ai ES Pr be Race ee ey ied 
- ~ ae . a : ‘ ” = a ‘ . th) 
2 : or d 4 : <F ; + 
eager wee. ' i" ’ ao pont sees tees, coon So oe ee ge 
44 _ Fe ee Ul fo ie 4 ) Led ; : ! me 3 Br nat H ae $ 
es any ee aa i p ; ki et hie’ ae ra 7 ; . aan e re ie Tat, 
sire tae S. : +e eid eid aon SH EP 
2 ea Oe fo cweteces peeve tesends 4 eos beseadecnt ae ' ! | , ~ tS 
erp ys, ae | i a] ot ae ee : | ae 
Pei } 7 | t e | { , Sa ees eet een nee | 
ean ES See al .- . nts ee td s ow. : | 
o's Corp ee ee eee rr er a ste 0 Hi t x 1 i H 
ee | a ce ee es ce: ig rn ns es ee I. a 
PA a Pe é ] t ' ' Bee fb Pee ee aevetoveosetenevea tances Pe ces pa alee 
Ai ok waeceuewwe ys xo er ea gg eee ee — es . 0 a ‘ H is 
Ve er oc § t Fy i] j eo onan a : 4 . an t § ow 
P y: : : ? t t . { | ‘ heed {. ° > 2 VG i : i : e cc = me ee ‘ e of 
res vay ‘ A ’ - Ee ow : 
Or ae a : . Yi fc : ¥ : ; ¢ ee@aq =e @ ni » _2ag +e e.e8 ry. : 5 F 
BEB pros nfncee pores fares fone a tonne tecmednnne te { | t fr . ‘al. 
~ ta oa Sony é F 
Wer ee at ee f, | : = Py Abe, | ee ee . je : f to 
KS, ’ . oy i Mars " A t. avy 7 i f 3 
a | ' i “ § Tee | J t: i ‘eee e FGaoeee 490004 « 
Ps int can ae : ~ q ‘ t ‘ ni 5 Br = i baad +e *«@, e,. + © ®. brig = Pe ts ; : 
Esta * * Loews +. oe) Le coe oo ee a eee ha ee os =: fad ; ae ‘ a 5 t t S88S°o : 
a ae ee es ee ee gopaseeaeee | 
as of ) ie t Poe] + ee oa SeneeseoasSesseaesses | 
eb re ‘ ‘ ae Lal Do 
Nag: ‘Ml be hee ri on @ 7° ee ga Ge 7,4 ad eee i. eve ea. een ia ° — eee ey 
Uy | : | booosoggeqg09S 2 00900009090500000 QopS>5 
5 = An doh Sy tied : Oo00080 Q00000000090C OQOD DOOD V9O3B0COQOOOC00OH 
ee ee ia A i Q0000 2905390003990030900033239 
tom [LoL EL . | eecBegaEaaR Sogs993999099S990999R99S99530900099 Sa50; 
mT rs ; ‘ JOUVUL 
eB de ft of df 4 ob Kile tenuedesaie Juats trace fan SucsoseeEeESeSE 
“ZX ¢50 eee de awe teece poo ee eee ee i ' - §.. t. : or OS Soot 
3 ~~ | ! ' § i go eee g ). i t- H H ' Ssoc5 {oO 
ea en hoot t ' t ij t read tat= oo 
pe wa { ' ; t benna tee aatanns tema teane ta ene tenes tenon tonne ¢. QW1O 
Be ye Cee eS gree aes See : ee | { t. t. { ‘ O0000 fm 
a ee ee ee ee en el ee ee ee 8 
wel ot od. eee ) 
pe a a eevee tee ODOC 
ie eee oe ‘, i] ' e : Le Geese atoereg sh gaga . 
a Bt ee es ne ee ee eee eee ae "yes } ft t t ~ t 
Pa hd we J a 5 : t. } t y oe . : t ‘ | t. t pa 
ae ] ] ¢ in oe © $e ee ge ewetnoantoove o 7 ee 1c. 
te a feces tecceteeec tance deena dines dann oa i . }. 7 t, 1. ; } i ' ic 
Be -s rs | ‘ t ' ' i ' ' ‘ ia 
ee Ce eee Omeee 
oe we ; t ’ v8 | tone tecce dawn beeen hence beens dawn bowen tens te ant : i 
re ae a lal anal neta a tal hela en oe ' Hl { t f ‘ 7m 
k= ee ' ' 1 ‘ L { ! ' i ‘ : ae 
wong ; '° i. ' ' : ee Se ee ee See oe oe ae 
RS hel]  bawlweoe tenes tgeegne geaqgee oe en eo ; 4 ‘ ' ' § t. ie 
eno es ee ‘ ‘ ' | | . ‘a o ° ° 2 © =| 
"8" 8 g g g g g 8g. 8 8 8g 8g 8g a 2 OS 
Sos ah oO o oO © ao e ., bd : oS w t a) N ae 
Porn rs dee ; é 
re | 
ot ‘ =, = = 7 
o~d 


Pts 
z 











gree ee 
epee pear me RANES 1~6' OF EACH OP. ORITTEG™ 90° PERCENT’. 
Bi ee ROLL Se ERROR - ofc rHOUN atk “VERSUS. ‘PREQUENCY =. , PERCENT ty 


‘ 





a> 4 £3. 6. 







28.090 


26.00 
24.00 
22.00 
20.00 
ar 
eee 
14.00 
12.00 


10.00 


0.00. 








: ee ; 35...8- . . S ss 8 Me ¢..”% e . : re ros Ps . &y “dog ae s a : -.e : 18 ¢- 
; . | Se ¢. ? , ‘.- # \ oe i if ; a a | 2. st, ‘¢ , 
¢ i =4 e e i] ¢ s . ‘ Sh, ; @ -: @: e 
. aes 5 8 7 4 $ | e ? “ts ¢- e are e a e > @. A " @ 
| ee. ,Cti«iwzw t ¢ a. - “2 ; .@ e € _e a e oe , 
¢ ¢ 2 ¢ a. f e ry ee | ee” .8 e @- 2. @ ook Oe 
® e e ‘@ ¢ ‘ “@ @ ) ) a e e - ree | 
® e * e* ‘ 2 ‘ ¢ ¢ e ) 8 e v7. ff 
e a 9 ¢ e, . 6 . ae i  & 8 . @ @ e nF 
8 "¢ e e ' . ¢ a ¢ e ® i) e e 
e $ t e e % e e € ¢ e i] ¢ t e 
] e ‘ : e e ? t Ss] e a A] a r) 4q a 

ow fm wee $eowew Goes $¢ ewe ef wee $¢ omen +o pew ae Sow wet ewn a tama n ton nn penn toa + 
e ..# t . &@ e e ) e e e 8 e e 
e e . e e a e e 8 e e ; e oe ) 
® e° 4 ® e e 8 e 4 ; ; . 2 @ ‘ 

e ® 9 e ¢ e ‘ ® e e 8 a) a ie e 
? | if t. e ry ] e . oe vege 6 e e Be a 
¢ ¢ e e e e e q ¢ « e e € e 

a 9 e t t ® e s e e t e e e 

¢ ¢ e ‘ e « ® , e e e ¢ a. t 
Lo | ¢ e s ? _ eta 8 e § e 

i) 9 e ¢ ¢ 8 8 q e ® s ? e 

* e ¢ i e e ¢ e e s e e 
_* 6 e bd 8 8 e e $... <s ¢ t 
te We ae ee og, a : ee 

e s e * ae, oe Le . oie e ere 

e * ¢ e ee .. QE ee a gas ee >, 
% 8 a s . e & Q @ e ® e ¢ 

e ¢ e % 8 ¢ 0 8 e ¢ a : | ¢ * - q 

¢ g | | e % G 9 ¢ | @ . ] e a i 

e e ; ® e e — o G 8 . e : e a ¢ a | C7 

¢ 6 e A] 9 e } * e e 9 q \ 
e "  @ e e e ¢ G e a ‘ ¢ _@ “ @-' 20 «. .@ 33 
e e e e e e 0 e aR ¢ ? 8 é A eS 
e * | ‘ _§ e _® - t ___9 ¢ e t |] e : . ; ® we. a 
% $ | tT] 9 @ Q 6 I] — ne « . «f ‘e oe oe 
¢ ¢ e e . ® * go e e e t e 5 eres mee e- 
« e @ ig c] e 0Go ¢ -@ s e oe eee eee oe BES 
e e 8 ‘ ,_  ¢ ogo ° ej. ws ® SS eit ee 
i] ¢ e e ‘ e 9 Coo _ . i a a - Pe @..27. 
@ e @ ® e 8 000 e 8 e : i a i i Bae 
) ¢ a e e ocuco °* e : e @ t. ee Lo a) 
e e ¢ e e ® ouoco ¢ e @ a ¢ ae yet @ ae 
9 6 ¢ ¢ ¢ e ouc0 ~e ¢ e A] ¢ ? : 
e ) e e e e OuGO oO a) e ? e fe Pe | a 
e ® 8 e e e ooco 9a e e e e e _ @ @ 

e ® e a é * oocog 0 et. ® 9 ] e e ¢ 

¢ | ¢ A 6 % OCCOOOD * |, e \ ‘ia anes Gear me e 8 

¢ ‘ 8 t ¢ * gucaooocse 7. ‘ ¢ ® 8 e .. 
¢ # @ e i) * guccocseo00 °* 9 e e e « , ies 
’ ¢ e e ¢ * oocucccecOoO ® _ ¢ e 7 *. eee 
¢ 4 9 e ¢ s i gQoovuccogo0og q . 8 % q . .. a *% octet Se 
e q e e e * goocccooo00n *. e ¢ e e. 6 a i 
fe $f . # 4  egggadacooeego # ttt ee 
: : : . . cccoocooo0000n00: Se. oe : ee a ia 
: . . = . cuguouccoooogoNg. : os . . mm GF 
. : . : . ccccucougeoocca0n . . * 3 : : : : 

: . e : ¢ ococuoougccoougcocc00 *  §# *§ > . ¢ ¢. 
i, . . ! oetagensemen tonne tercntaaeet ==, ae : Poe een | : 


~*"7$0200_ 100-09 350,00. 


_raAn AR ~s" 90 








200. C 















ae ee EEF eS i. ° ats ae 
Be ek ee, SECTION ; 15 eo . 
lees, “Sa? "IMAGE SMEAR ANALYSIS a 


“and resolution limits are compares plotted and are 











The frame correlation tape cacti to 0 Al: P by NPIC contains the OME ay 
binary time word of each frame of photography. A computer program - =. - : 
has been assembled at A/P which calculates the exposure time of each 
frame and compares the camera cycle rate with the ephemeris to “4 
calculate the V/h mismatch. This data is combined with the vehicle. 
attitude error and rate values of each frame and the crab error caused - |! 
by earth rotation at the latitude of each frame. The program outputs the a 
total along track and cross track IMC error and the limit of ground ae 





er nee 


resolution that can be acquired by a camera regardless of focal length 
and system capabilities. . Bo Bee ae 
The computer rejects the first six frames of all operations asthe == 











large V/h error induced by camera start-up is not Hon of the Wikis of. the. 


through 15-10. 


The summary table 15-1 presents the maximum V/h ratio errors 
and reso lution limits that existed during 90% of the photographic operations 
and the total range of values during all operations that were ee 

The loss of stellar photography on the -2 mission sresiuded the 
derivation of yaw data which is a factor in the cross track resolution * ofa a 


calculation, | | va a oe Oy tgs 
fon BE ges er c: Bm tes at eal RD 
Yaw Steering Experiments er * re eee 


Programmed vehicle yaw was effected beginning with pass D-09 and * #2 wae 
continuing through pass D-85 inclusive. The vehicle was yawed from- 3/4. hee S 
to 1 1/2 degree, depending upon the latitude of the system, to shigiedoetae oe 
for potential image smear during panoramic exposure due to the earth's. :> 


rotation velocity. Fae 


Approximately 1/2 degree of residual uncompetented’s yaw engi * es aes 


remained after yaw steering contro] was Pepe eae 
Pi . : ss ts : | eae. " 
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improved the detail present in terrain imagery. 


The results of the comparison made by two members of the Pertor- 


mance Evaluation Team are as follows: 


Photography Photography 
With No With 
Yaw Steering Yaw Steering Latitude 
D-04 vs. D-20 50°N 
D-04 vs. D-20 65°N 
D-08 y vs. D-24 65°N 


Frames from the passes above were selected for final analysis after 7 
many other pass nate frame combinations were compared and RET a 


Are 


that made caves impossible. ~~ 


* 


87 


; oS 
ES - 
7 7 vag 
n aT ee 
J - . ttt 
: ; : : 5 = os M. tyes 
= . tiie 
‘ a . we 


Prd 


t 


t 


Identical Terrain  -.. _ 





A visual comparison 1 was i dade of identical terrain photographed with” 
and without yaw steering control to determine if programmed yaw mooring: 


? 


Comment Based on 3 
Visual Comparison of 


- 


Ground detail comparable - | 


" tt tt 








wad 
i 
+ 





rears 


a1 








8° 





""-O°Sr 09 2 °9- ZS °Z 


Tet 


ha 
i. SBuew  %06e 


. 


4 Ps & 2+ 


5) 
v- Ge LTOT Gopsstw 
. > 
n oe , 
. wy? 2 A 
a, . 
“ t t 
i , 
: 
A + 
4 “ f 
a yt 
« 
a? 
yal 
ad , 
, 
ge 
1A OF . 
. oe 
7 . ‘ 
capa ea 
“ ve rd ; * ’ 
Oke Ee ey ed ve 
i : atte . 
a Serine 
ay pee a 


sere 





; ¥ 


ns mesenger ne i sane 


‘ 1 ah: 
: 1 i*, ™ . 


twee ube ges tee Pay - se om 
~f , 


"OST 03.20 


Luts 


“ye. 


op, tars 


PIT ZO 


G°9T 93 2°0 


3294 
0°91 09S°0 


LAV 


C°6+ 07 G°h- 


» 


S*u+016'9- o's nd 


ofuey %06... 
I-LTOI UoyssyW 8 


qMhMa % 








VuadNVvo S.LINN - 


SLINIT NOLLN1OSH#Y GNV OLLVUU/A 


_LIOT NOISSIW 








WWI] voTN[osay = 
YR, ssouy 


WUT uoTNTosay 
youry Zuoly 


JOLT ONVYH/A 


ANIVA 









¥400 
as 
13.00 
12.00 
11.00 - 
10.00 - 
9.00 - 
8.00 - 
7.00 - 
6.00 - 
“$.00 - 
6.00 - 
3.00 - 
2.00 - 


1.00 


‘ 
sae p 
yO. s 
: “ 
ra 
me ' 


_PRAMES 476° DF EACH OP. OMITTED’: 90. PERCENT: = 


nh ae nek 














vi RATIO ERROR —. PERCENT (Xi VERSUS. ‘FREQUENCY =. PERCENT (Y) ee 
2 > oa grmme grr penn gm tan porn tcnn free ean panne evan gnmen genes | 
8 . t a . s e q € . 
¢ “¢ ; i ; ; i @ .s ees t) i e2. 8 : 
e e ’ ’ * .@ - @ . ee e e ef @ > 8 
e ee .e¢. r) e e ¢ e- ° e e e e*.y gs 
@ Oe2ene goon § sees } seen fam ome > aan an > eee } ae ee cree soe } ena $e fee ee § ree a Gore ‘ 
e e v7] 6 | 8 t e t : 8 6 8 (-@ . 
8 |] ' @ 8 9 e- - 4 t e. ¢ e e @ e. e 
6 | 8 i] e ¢ ¢ e | : : ¢ ¢ e e ~ 8 fo . Oe 
e @ e e: ¢ 8 e an) ie e ¢ ¢ e Ff @ 8 
= Fanawme Gmreee ¢ ees} ane e $e nw Pomme owen} oeses $22 ee -esew $6 ome aw wee fae See foenae® . 
8 e @ e e A) e » 4 @: ¢ e 8 ¢ @ _ + @ 
® e e e ° ¢ e °° 8 ¢;: .@ e @ e - Pe © y 
¢ 8 ¢ 9 e 9 e @ ¢. 6 e e o oce by 
@ e ‘ e e 8 ‘oo * -: @ ® @ 9 e oe 
@ foweswe ¢eo ene Pome > Cre fons e tp ewen ¢o Feo sowee $e oe} weee $28 e fawee $6 oewe Goes > is 
6  ) e 8 ¢ 8 Oo QO @ , & ¢ ¢ e 6 @ : @ . 
‘ 8 8 e e 4 oo _@ e e e @ 6 ; @ 
® e e ] ¢ 8 00 8? _ ¢@. A] a e A) —¢ es, 
® 8 9 e e * goo * &. e e e 8 6 a 
. e ¢ e ® ae 000 | | . @ 8 aaa e 6 
® 8 A] e e e Oooo ¢ 6 e e 6 e e _ & 
F] e i] A] 8 e fale: 8 6 q e. 8 e e _& 
® 8 6 ® t _ 49d e 4 e e ¢ e @ a | 
i ° e 6 e ; "600 s é e e ® e ¢ e- 
e ¢ ¢ A] 6 ¢ 000 e e ® e e e ® e- 
a o e  ) 6 e cGcoo °¢ ¢ e e e ? * a 
| ¢ e ] ¢ ¢ QcGocOo * e ® ¢ e @ e e 
. e e 8 e Qgoconoo? ® | ie © 8 ., einen a 
e e 8 8 ° 9 OGGOGO® e © f2 Oy te 2 4 s Pe 
e ve, ‘ @ ° ¢ OUGOOUe -. ...¢ 0 te ee ee 
e e e e e ®* gogcgoo® ~~ =.6 te. Be eke eee ‘ 
= Goeees Gee2ee pores ¢ oe oe e4¢ wows § ee 9 (10000 4-2] Gowen ¢ eeew Gewwe - a te a * 
¢ 9  ] e e ooccoo?®: ¢ e 6 e pir aie ‘$aes Oy 
6 ¢ e e A] ® Cocooo® | 8 ¢ e 6 - er \ a 
6 ) e e a e ooocog? e e e e e | 
6 ® ¢ ¢ ) a oucaoo: e e e é 4 ¢ — 
= eee tomes ¢oown } coe tonne ¢=2 9000006 <<< $e nn 4 ewe Gown fowoasoneatvowsas. 
8 e e e 6 e oooccacon? e e e 4 oo e e 
¢ ® e e 6 ® oOGUucoOO* 8 ¢ e e @ e e 
A e 8 e ® e oucoooo? e é $ e 7 2. wi @ - 
e a ‘ e e * ooccouor e ® e - 8 @ i eae i, 
. ¢ ‘ t * guococoa: @ e @ 6 a @.57et 
® ] ) t e * goucaooosr e 9 ¢ e e \ e 
¢ ® ¢ e e e oocagooo? e e 6 @ e ¢ -  °  @: 
e a @ e e e ooacocono ¢ . a e. e- 8. Bs 
=a = ¢ wees ¢weee $ coe es Gowowe +--9000 0000 <2 ¢oewn tows Pewee ponmatoowa 
e i 8 ) a e oOggcgo000 @ ® e e e @ e: 
e  ] ¢ e e * QGoouGU000 e e e e e ¢ q. 
8 ® ¢ e ‘ * QoOococOoUd 6 ® e e e 3 @. 
‘ ‘ ‘ a tne ‘ 900000000 ‘ ° ¢ ¢ ‘ q. #2 
: s ‘ e * Gouucogogo é ‘ ee Cc 8 
8 s ‘ e ® * QooooCcCcovuOod ' e ¢ 8 ¢ ¢ aa 
° 6 ¢ ° 8 * goaucgg00g e e e e e e Pa i 
@ 7 a e ) * QouggCgUuVvOOno e ° ¢ e @ e oe 
aa “ts ' GGocouaGoOUG a ‘ . e 8 
‘ ‘ ‘ é é guggoucono0G = ¢ ‘ e ° é ® 
° e ‘ ° ' agcoouuogoc00 —=séss e é . oe . 8 
e e ' ° ‘ ccooouccoogGO e , e 8 é ¢ 
a é ‘ * cdgagouccocc00 é ‘ ._ fe 6 ¢ 
: . . 7 : Ccccagoc cO0DGG0008 - e ; 8 a oe 
. , - : ’ COCOQOUD0G000N0000 ‘ ¢ 8 bd . ae 
. i : : . cocooou peeogoue $ . . : s ft 
é -O€ccuouobuDG0009000 OOF e ¢ ee 
Dob Ee: Pkg 
. : : ° 6 popucccoooogousaGaoeooRE ee. . ee 
= Oe cee few we $e ee } we we Gowan e $ cree sowwen Geese nf pnhat RT RCT aE RP eS 


SESS Eee 19938 zve tap ceeoe 9.00 ; 00 : rH 





; 
é 


Sa) 
< 
ry 
t= | 
- 
‘7 


ee 


- of, 


JT Wass 


"EACH OP “OMITTED. 


Fs 


f 


_ FRAMES 1-6. 0 


J-14 A BUCKET = FWO INSTR. 


Th. ge 
~ 


tin 2 


ALONG TRACK RESOLUTION LIMIT -. FEET (X)” VERS 


ie 
we Ag 


Bees 


ott 


<4n% 


aioe! 


~~ es F: 





i 


v 


we p emaaer one tare Te ey 


8 
@ 
| 
6 


| 
9 
e 


4 


¢ 
@ 
¢ 


\e 


tte 


~ @ .:%.+ 
a a” 
é - 
‘ ; 


' 


e a ¢ 6 e A) 
¢ 


14.00 -+---- 





$ 
¢ 
i) 
a 


¢ 
8 


13200 -+#--<-- 


oo ae as 


= 


ere > wees 


| fe 


esee @eueee Ge eee 


$e eee fe woes $222 Fees $2 27O@ Gao « 4 eee § 22 ee 468208 (208 © $ owes fovoee 


¢° 


neem 





12.00 


ee eee ‘bc utelbuGe se beewadecea ree 6 


¢ 
¢ 
e 
@ 


ea @ 

































tar flake) ened facie Pale Se eg 
i oo ' ae + : % oe yea Ww 
| a , “he | oF ben Pita abi 
altace eis a oy eee oe A esee 2s'e¢ 
i “4 a it 
‘ H ' ‘ 
gene eee cestesseteces see teses eeee ee oe 
G¢eaaeetdguaaonsw ee, PL, eT eeoe food os éeeue 
; of | ve | fot 
= 
{ ' }OQ0000OSS I 
S+eoene t¢oevaen > vecbeebeebeeebud... fessebeess! 
0 ] J t q ¢ q q oo} 
oe i f of $f 1.38] 
psoas ieee ts eevee sgn ee ¢evee S$ueven ¢evnn s¢enes ¢ene08 $ 399+ 
i, f i {. | ——_ adaoaa} 
{ ? ] ’ { ' ] ooooeooo 88} 
{ } ' ‘ i] oO oo 
¢eeauae ¢e2¢¢ec0 e eeeetoovevetdée ous én eee even oe e¢eff Oo oo¢ 
] t ! ] t ‘oo oo Os! 
q ] ( ' Oooo Ooooo0o |} 
] a } ' q ' oo0o000 ooooe i 
( bse i) § Ooo0o0eo oooo00 1 
¢e2eveet¢evoevesvtgeonvevtgoevaeedoowne ¢0e0¢800 Pee attatetotatotetototetotetatetetetetetetet 
( : 4 ODVDOOoCOOoCoe oO OOO OS9g o00eooceoaa000o io | 
| J SS8SSSSS8SS88S8sSssssssessssessssese 
L QOOQOCOSOGoeooO09 0 DOO NOs 0O00OR0000 oS 
' oooo0o0o OOOO OOQOVSCA VB OCOQCCOVMO OOS VCVOOOCCOCoN9N0cOCR000 tk 
¢eanetoane + 990990909090 90393900 30939099350979027097993790000¢ 
t ale ion iele lola laleletelaielelelafoalel=lajalalelelelalalalalalelelala|a|=/a]elale) 
| ] 4 OOQNOVBQO OO DO OOO CO 9g Oo0o090e 23008 300000000 
{ ' ! { OOOOOGOOODOOOD GOS GOL O08009 Oooco 
( ( ‘ 4 QIWINVOOVO VOUVIOUOUW 
@eoeeetoeernetsvvnee uc evnetstoneetoevcevetoves ¢0e 0 QOQODQV0OUVNQN00O0D00006 
] ] q ( Q ¢ i] ( PIII III LI ILI LIS § 
] ( § ' i] ( § q ' Oooo 300000 | HY 
| ] t { ' ' t | t 200000030010 
‘ { § ( ' t ¢ 1 OO0000090000001eo 
Gorreaotgervneetuvoeento one tsvovcean Gv ecvetevnee sfuvevsvesgoe ves $4 OS CHE eo 
1 4 q ] ' 1 § i] ' 4 ' (Oo 
] ’ ¢ { ’ : ' ( | { 
{ { 
¢eeweatveventveoesetsfoevuseetsteevnetstovaetdeoaeetsgoeeocvsetsonunesgoeanaesn G¢aneen $ 
’ ’ ' ] 1 t 1 i] q | i | 
¢ 4 ! ‘ i] 4 | i] i q q 
i ' ‘ \ ! ' ‘ 1° 
t ' { I ¢ | i] ] ( {o= 
@eeeaetoeeceanotoereantseeecvusetdo avon tovenegne ove Gevocnveaetsge nee Gn ecee Su ane > of 
’ ’ ' | ' 4 i ( i a wre 
{- 'S 
‘ ‘ ‘ { ‘ ‘ o 
] ( ' ] ' ] ] ] q ie#-«* 
+orovetevecvteoeeetqoanvnntgecoes¢e seed vones ¢2 Geta tstovsee ¢eunnen Ge ave > 
] { ’ t ’ t ( { ] ] ' z 
i] t { i) t t q { i] a 
] ] ] t { q | t oor 
' i) | ¢ q i] 4 j : ou 
¢eeecetoeovnotovaevtgeocvedevseenseveonen Gveee $e aCe eevee eeee eeeu ¢ eV 
' ' t i t i ’ i : ' t 1o~ 
© eo © o °o o © fe] f=] © °o ol 
oo fo J o °o © o So eo i = | @ °o oS 
e e t ® 6 e ® e e 6 e ® 
—<- . fe) a @ P= 6 wa £ mM N =e Q 
a] one 














7 een 7 aera cht ori aa 








| | oe 
Be r een ge ae woe oe ee eee gece oe ane °.7° hee 
ergs sy oo # eee +e varie Ghia oe { - a id |" 
DY eomaee ie 4 ie ‘ / et¢eeuve kw co Se as a 
oP SS Veseantovacseeeceesss ass. . “s an ie | | ag # be wnee 
en etna rs i Taye “fe Be 4. ] < a genee Gevece S$e00 nae 8 
wae: Saas | | | Pe ie 7 . ° ‘ | — we eeqonvnoen Ge ouve ence : | 
EPO rn ate I ce Ve eeSeete ees Veeee loose ahs 4g . oo 4 a | 
robe Oe Fras Oe ewe teoeoe ' ] ¢ eas: q oe ean} 
soe we bs ; q a rT | : a ‘icawuweew deenve Ge een a 
Lae Nag t vigd { i | | ; | eee eee ee sae is ae ' | a } fale, echt ee 
tae A. : | 4 eetege nee t¢ovce “i : | } t ¥¢ > + 
fitters aia aaa (maces | . ‘ ! Sod { 7 | | ene ti dtd 
; . . ee 
S:' i | oe goeee tocee tooce ‘ 
ws , , . eevee t¢eeoee . q 
ed 23 = Se See, le | | | { oo 
‘2 eevee torte tseocoe ; ' ahs { : « ¢0609 
o£ ‘ Hq oe ae | etgecse sind tie yt tt 2 
o.w ; ou age geueoen teueve gece ' t ! o000 
EB = ¢eece bes 22 Fees s <e eee ¢ ¢ Wee 19388 | 
Hes _ . = te 
ow eevee ence ." oe oo ee ( ‘REE ; vests" 299999 e 
. : . ee ae & oe 
we Fl | | ees ee Soe ee TOS Ss oe oe, Se ee b 2993333} 
= eat Gv ece stocee u boss0 ooo = 
Bg fovea foeee fiers beens beeeefeeebenst binned |__ oprovorgaaeaseaaseaee secs 
i Ca ali - ae 4 {Saaaseso50009 3 
5s | ee { ! ' eg j — I Teor SoQoo5gSS95Ss9s0s09s99009 
Soot loseclosne! I PS I sc ees etn eee 
en eevee grees eo ' ! 290000000 O00000000 o 
a be eee ' ! H i dbo000000008 ; oo000 299999099998 
Me het of 200000000 ; i © +o 2 2 9999999999099 
ie i 900 oe ce toce 99020050 
s= q . : ] ] é eo ve eowtooece . sli 7" 7 ' sossssgssqqssss0099 g 
iy or q eeesegeanvvce $e 2 \ 4 4888 QOoooono0000o0O0 CO000 
Wo trees gecestecceteccetonee - IN ON ik aie | 
yak a oe 4 30935 0030000 
ee i | | : eee oe sere 000299900200 2000 
o%. | | ae: See eee Se eee ! ° Oop oeeeSeeesesss 
ie -  § es teee . ‘ i ! 2000000000¢ 
TL tem en tecee teene tenes tee LS con suesessasussoeasees| 
a ae ae Pot ft | , {r+++ t+ -oonSssessssessaunesesat 
oo f : Poe ee Se ee ees ‘ ’ 1, 2°9°SSe10 
A = ' teeecetoove $e ' ‘ ] ! ' 4 
GJ os eee ee ees omer i : ; j q : 4 : l ( Be gna Oa 
=. 7 ’ H ‘ t : H § ! H t oe ee ee ee { \~ 
a 2 — H ] ' ] | ee a acl at ' i ' t 
tht © ] ae ee ee { ; { ¢ ¢ 
Gey { ee oe J ‘ | H : eee. 

a a aaa ee at Yeh! fetee tenes teeeetesee tenes teoees 

ae 7 aa as 4eacee = é 

wae ell H | { { pease seca oeve ——_ { ' i | ' lo 

an -ae oe ee eee eee too des 
tole ie ine ne amie ane as brea ns sede eae oben Sede teatents he 

re ea eo @& . 

a { { ' q t ' oe eee eee ee i { © 
ca. Ze ' t oes Cot ae ee ! H { r ) - 
wer : o Ld 
Sere te ed a eee ere er as 
jG ' } ‘ ' t ' rere ere eee { H Oo 
ma Se q . t | ' eeetevoeve fener ¢ } { { \o- 
Oo he.” 4 | e¢een 8 Ge 0ee be } § i H } q ov 
ome. aA Lowe eves ee sen q ' ¢ { ¢ t q { } ae eee ye 
s . ma ’ ] ‘ q ; ' § ' e®eert¢en ee ¢e eee $e 0 a {ou 
2. +O q ¢ q ' ' ee¢etoets¢oeveosn oe ry ' ‘ te 
(OO, -. « { ' 4 § } oS 2 22 ee = ae Se f ’ é °o =a 
, we MAP iz : ’ @eavetoeave ge Q ) a © oO o 
eh as Cee eee, meee Cees oer 2 g¢ 8 8$ $ 8 8 8 
> ee e 
23 ae > ° ° = 4 3 : S : Ps ry N “ ° 
z..o2 > © © oO oO =] 4 e o wv . 
ee ° -o o 4 8 ® th 2 = % 
ae © oO ., . @ od ° 
ao ° ns = ~ on oa 

q 











MISSION 1017A2 


¢ it ™: au f : - we : : : ¥ ms vo 7f- ay : va ; Lo? ee Bra tage 
tO. Pe eee Fe nee ge nwa Feo vew See ow Se nee $a osé' Ree eo Few sa Foe balbee ob SO wn e bHeces tonenHoese ys 
oe a | ! : ' ~- ’ ‘ a: a. ' a eP t p i { eet os ge iS 
a ¢; we, ; / ' aS ‘ - : ~N 
ea oS ' t ’ ' ' ' 4 ’ ‘ ee 
St eat ee eae oe ene Bie gyn ete ee ag ee og ere gr Pe teenage ee eae 
sae oe q { 1 1 “4 ‘ Q 
i= _4 i] j $ § q { ¢ ' § 
, ar oe ; = { § q { § t ’ , { i] { ] t 
Wine | t i ’ i i ( i ‘ { ‘ ‘ ‘ ‘ 
J .. , @eewm~etoeentoncee gun cee $e eee Haan e $e SQeeete eee toe refoeercen foe ee ¢enewve geoevetsgoecvase $ 
ee og y a i ‘ ) ‘ ‘ | ' H ! } f 
we { { q i { ' ‘ { f { . § i { § 
o a teresee tone en ¢unwe Geo eee t¢e enn gu vee $e e¢ecere tron evusqoe wee toenne $e nee ¢enree Gonrve $ 
owt a { ' i ‘ ‘ ; } 4 ' ‘ i { i 
i Oe ? Ls ] j ' ’ { { { ) i ] ‘ 
LRP gt ; ] : t i] \ t ' ‘ q ( ‘ 
| ] ‘ ‘ ' ' ‘ ' t t ’ t ' 4 
a: toeeetdoeaevn goes ve doves s¢eeews sev ve $a et¢eervretd¢eaovre denen sgn eee tonenen ¢eveen ta ecne + 
w- > ¢ ‘ t ] ‘ t ' R J { { ' ¢ ( ( Oo} 
~ 3 $ 4 ’ ’ a ’ $ t § t Set 
ay 7 | | 3ol 
5-3 reer eevee deo vneetdtoe oreo dgéunvnen ¢evre ¢evae ewretgeo cee tee ere ser eenteceretenvnne ¢uuvesn eee CS 
or t ! ’ J ' ’ ' si q ‘ ’ t. { { § 1 Oooo 
ae | ‘ ' titted t ‘ ‘ ‘ 190300 | 
a. a § { ’ ' ] 5 { i ] ' { ' ‘ | OoOo7% 
cu | a | ; ( i i ‘ \ ' O23000} 
“H- eeete eee e terete terse sen erecetwneretewresn fone ntusreretsgeeset¢oeceseteeeetoeave toeee ODOO004 
=~ A ] ] § § 4 ' “ae ! ’ { t i § Ooo 3000 1 
o°.>D t ‘ ‘ ( ’ — ' t t ' 0039601 
pan ( H i rr see ‘ 4 i ‘ t ' 99999 | 
ww ft oe ( ( ‘ § 4 eo i] 4 t t ODOO0O02ZOOCe00 
a A gece eter ereaeteveetyoeoreepyorcet¢oeee4yonae toes fone teeee genes ¢+ODOON0000DOD,.0O0000000e 
et ‘ ‘ } ‘ ' i ar ol i i _90000900599309565399906002 1 
Q'. { { ft boo B88889293999996990595509099 9999 | 
A. 5, om . OOOOOS OOOO SBOQOV OSV SP BVOQOO VO OOVGVVIOVOOV VO 
0: « e ] ' ¢ i] ¢ t { t IVOOV VVOQ ON QVOVVINNIOVOVOVVNN0 1 
a ome toe wer terre ser ecee torre feces ton eetowresesgoecere toe es ¢teuee ¢eeeve + I9O9I0020DI33D0D003200e 
‘out ] { 4 i] { 1 t { ( § $OVODOoVIO3D00000 1 
i» ] ] q ( 8 t ’ i { Oo0g00000000 
“vig ' | { ] i ' § t ( ( 1 OOOooQVoO0OOo000 
ie ow 4 ¢ ( i ‘ ¢ t Q t § ‘ a Se eS Te 
zw toes er vores gore etqeene deere e tose e ser ewed¢eer ae stoe etre deere tgenee teesse Goees geoevns $e 6 (HIS 
aq:.a 3 q 4 ' ? ' t fe { ( ( t i) ' t st 
(ew 3 ‘ t ' ' ' j i i ‘ i ' ' ' ‘ oO! 
ef q { ] § 4 ( “4 § { § ¢ { ¢ ' io B=) 
to ie J ( § 4 A ' ' i] t } ' { t ( Oo 
. ae | evn etovroe sore etuevonsedsue cee tsoe eve t+eovevtovnes $n e ee se neve eeoentdt¢eventuvnnvetdeennnvntdevnee + 4 
> 2 ' ‘ { ‘ ‘ t § d ' ' 1 é i t t an 
‘ae . w@ § ' ] ( ' ’ t ‘ 1 t § ( ' ( ’ tt 
a ee oe é J ’ ' ( t ! { ‘ ( ] ( ? ' ( 
yoo EF ) t 1 ( ‘ ( t 1 ‘ ‘ ¢ t | i 
re  a@ tere eteowreetoersreteree terrae teres te eee gone s so eeetoevrere soe eraeheeeeteves ¢ereenetuvve > 
[ih om wt { { 1 i i i t \ ‘ ! i ' ' ' ' 
tw ‘ a i ‘ i 1 ‘ ' ' ‘ ' ' ‘ ‘ 
iy Zo ' ' ‘ ’ ‘ i ‘ ‘ ‘ i { 1 i to 
N oo ome ' ( i] t ' ( t ‘ t q $ ( L ‘ (Oo 
od a trae etoreetyvoawwre torn eterwroeertoeeeetsgoereen gone ee tense tesreratoe wee terneetueceantevreen geaeee + ¢ 
f | { § ’ ’ { ' $ ( 1 lo i { i ( ' iS 
we he 1 ] ’ 4 t ' { - ‘ { t -t 
Oo « ‘ ( ( ! i ' i { ( ‘ \ i ( ; 4 
ee x 3 1 ( t i] ' $ ] 4 ' ( ‘ § i } ] 
w “ § ™ eoaewretgweoceentoecee to see qoseetoeueeretstvneoeetoneetseawve Ge veaets¢evrvaeteoane ¢ueceen ¢ence eeeoee 
_ oo > 1 t 1 ' ' ] t ’ t | ' { t ‘ ( 
‘oOo - ( t '] ] | ' ! a t ] ¢ ( ' i] ( 
~— 6 ] t 1 ( 4 1 1 q i ] { ' { 0 1oO 
Mim 4 4 ' ' i i ' j ; =. ag i i a j 1 1° 
pee Foeee tere etorsre te ere teres terre tree ansger vee fone etsocesetstesreateroceetoetcos geen e s¢ncae > 2 
om” | | 1 ' i) { ( ? i] ’ ( ’ ( ( i a) 
ix" a. > = 
ee an °o ° °o ° ° o.).|6!;UCe ° ° ° ° © ° ° 1 
oe oS SS S a Bae 2. & 8 = 8 & « 8 
oo. han” ote CO @ 0 vt N oO « i; 2 i N o © 0 Sg ™ Q 
ond ~ ™N ™N ™ ™ =~ v 4 ond oa od 
t ‘ Pag “i 


MISSION LOLTA2. FOR 
-14 A BUCKET ~- AFT-INSTR © 


2, 
=, 


Ned, 


* 
4s, 
aera 


i 





tt 
nat 


c 


_. FRAMES. 1-6 OF EACH. OP. 


_ 
o 


Pi 





ae 
= 


ALONG TRACK RESOLUTION LIMIT - FEET UX) ¥ 


- 


o- 
a 
6 = 
@ 
a - 
-a° a 
ae | 
w- a 
a2 
w a. 
au . 
ow 4 
as 
a * 
CS 
eo Zz 
ao Ww 
= 
‘ip @ 
*" Ww 
a « 
Wb 
pe 
= WW 
ai 
Bre 
: au 


Y 





$e cee tees Hewes gece e teres >unaoe ¢e 2 @ 





ee. ae ee gerne tose e Ge oer ese cae Geese gerne turere se . 
{ | | | eate an i | ‘ ree a 1¢. 
/ i | | ; “4 -: 
q : a | t t Fe an : 7 ; ] a Ae 
t 4 i] ' ' ( “ wr ( | } S$ 
eena dvoavotweotdwovedvoerwee Gaeveve F$envea2n fens Rwoewdgoeee $2 0 © oe e@eenvdqe ewvewtevn vee * eee --38 : 
! q ] | ' ( ' a et 8 1 '. 4 ( ¢ q oo . 
ee ¢ { { { ! t : ] ' t Oneocoooeod, 
J 6 ' ' t 4 4 ver { ' 2900009999 | 
’ t i ‘. ‘ ‘ ‘ ; i 4 i t i oo00} 
#eeavetvoeentevnevetovnaes te ete t¢uvnaee ¢0 2 & * ee gvearoeoeotvrevedowavesgoenvn ve teecaer fa eee OD0 + 
i] ¢ 4 t { { { vie | t. a 4 t 33 | 
! q ( | : ] ‘ = ( ] | 1 : 44 
q ! H { q ' ' zis G H { ; | } ( S| 
ee eae weewetoe weve dge en etaonwnen f¢voaene ¢oen 2 meeertoeevaetdteoevnveteneeeden ve w& eeee genase uve OF 
| i] 1 ’ § ' 1 44%. ( { 4 ] i] q § oO 
| i i { sO i ; ! bos22! 
\ { ; aye :- ‘ i e993! 
] ] ] ' { ‘ me $y, ' ' ' § ¢ ODd3000 
¢eeaeneeteeeono toe untraetdgoeecaee dn neva teacvwe ¢e 6 D4 ewvdoeseetoeesrantneeetoernetovnee gu vens 4O0004¢ 
¢ ' ‘ { { { ‘ ie { ‘ ] t 4 ' t oot 
‘ ‘ ab G. ‘ 1 i. 190000 
i ! 5. Se # i é { 'O00000000 
i 1 4 ( 99045030000 
te ereetoeece tener sure eetowrean fener sees ate vreetzdocentoeeeantoe ore sguevceteonses ¢e2 COOHTOOOO?S 
“4 H i 1] i 1 oy By ' ¢ + : 4 1OoOoo 320000 t 
i] ] tits «25. bite ¢ ¢ 4 ( 1iOuU0OOSCOCVOS t 
q ] ’ ’ J § a q ¢ { t $ t oooooo t 
a 1 t t 4 { 5 ree j { 2 Q q 3OO200 I 
tree esdooeetoewresestoevree ste eoeran turner tore ae steerer tsorecntnteoan tuece eeeetgeecoees +e QO0DCKOCOD0¢ 
-§ | ] { ] { ae ae i t ( ( t OCcooeooso 
{ pics, Hes t i] 4 t 'og03900 
' en On \ i ‘ ‘ Q0030 }. 
$ j on i ( ( ' : oOo00000o03odo 
egeaeceetdooaeeegeweeceonvedtdgevanvtoeoaoenen ¢eeee Too ge pe CQ ee pg ee a ee ees 
’ ¢ ‘ ¢ ) a | 1 a i 1 ( ( t 4 Ooco00900001 
{ { ! | | ns 1M, . { { | Oocvucye0q0oo0o0o 
or t  OO00000 
] t ' J ( ee { 4 ' QOOVOVO000 
eteeae feta gveeee von vedqewreao toner tdoatonewvoeetqtonrneetoewnee tees etsgoervravsdgen ev 29 H9D03D3D00790903D4¢ 
q ] ] ] q { 1 : 1 ‘ i ¢ atatapatetepateyatotctetetetey 
4 | i] t ‘ ¢ me t tf OO000059000900069000 0000000000090 
H ] ] ( ( § ] \ OONNVON OOV SO VO DVO OO OO ODO OVVOCO0 S090 1 
q t ] ‘ i] i] | DD Dd OD Ad PD cd I CIS cd ad PHS ed LI OD Dd I LOL 8 
go eeevourwre ete eee gto weve doer eranteeee veer ee Gee 2 LQIQQUNUUNIUWNOUOIOWU OO JUO UO OUUNIUOWWIOUUe 
t q i] { i ’ L) CD DY I I INI ed ad I hd Pat ed ed ed mae Le aad cael Lead bend ead ted aD aged weed teed 6 
| 1 O90 0200900009090 002000320000090 9030090 YU23090 90D 9 IO 909090I090N020909030N0901 
t r deateatentnty ngaibeibay === t= ota totale Tote tetas ae tote fe tebe oot ote be oe ee eee eto 
4 ] A, 1900000020 2OBOVOSSOO BOO OO DOOODBDVOADODOOO OO BISCO SOCO9 9000 0oHo000cad00 10 
42 eee ¢¢ »e O00 00000 0002000 COCO OS DO OO Sedo too sC ood O09 O00 DDO Goo oD 00O oe DAa0 020 T00SaDB00¢ 
‘ ( ( t t ' LD ad aad LP ed PEDESTAL Ped a LD I Did LF eM Lad Led heed LP ba) LD ed bad nd ot OL ICICH LIL) iv 
q t ¢ ‘ ’ i) i 4 900009 9930900292309 20 JOU D290 JOIN 9099 9VN90 30 I 
i] | J ] ' 1 t abana Gar ister tar'aria terartarter erie pe efector rar ta a erarsteoe ate he ete et 
é i] t { ¢ i] ' te ae eS Es TOS Ye Te ee eS ee ee ee ee ee eee ee eee) 
bewoeoehfvoseeeaetvonevaneteeceedguwuawevatovece toweetoerecetevoc es ¢QOQ0QU090O QO OVO OVOOCUOOVOVOCOON+4¢ 
i] q ’ t t t ( ' 4 1 ' § WOUNUNIUINIUNUUUOUY t 
| § t ( { 1 i] q t 1 1 OW VU QUVUYUO OU WOUUU UU I 
$ ] ] ( ' i] ] i] | ( 4 PPD LaPrd ead nad beaP Dad aD hid baad PVF bead baad aD had § CP 
‘ t i] | ( 1 t ( ' i] i] t OOOVCQI000000300000 ion 
te eee qveo ore teuneverantoenetewneantereannedgqoenveen tonne ter vento eneatete vet ¢e ee eo ODDIIDUDOVUGDOIDIOS eg 
‘ 1° ( ' 4 4 ‘ ! ‘ » - 4 ' 19090003000390390 INE 
] { .§ ] ( ( { * t ' - f OIVQIOVO99OCOFVOSe01t « 
( ] ¢ ' i { ’ ( t ( { t Oooo ocqQ0000o0+ oOo 
] q ( ' ( 1 t i] q | ' q t #O0090000004; 7~ 
-eeee bee oe & e+e eretwneonetaerretoeecerer een eeraetgoecanertenwvreoetoeenegeeceeveqoe ves +e B5Q03D0023000000 
t ‘ t t ¢ ( 1 ( { ' ( { i] O7r9002D9000009I 2 
( ’ { t t ' ' { 1 t t 1 ] -TSsocl Oo 
i] 4 ' t ( { ' { 1 t ( 4 { J 1(OoO9D00 | oO“ 
i ' ' ' ' { { t 1 ] t ' t VJOODD00 | Ow 
enawvnedg¢erneaeteeeoetuewreetesreeatornecetuevuetqeeceosntoervnaeteonvnentoecenent¢eaneaetstuncnee gov enetevee ¢ th 
¢ ' ' ( ‘ t 4 ( 4 $ 6 ’ ( t q es 
oe oO oO © So © fa eo © © o So oO Co) oO c=] 
Ww = ] “ oO wn © wN oO uw oO “v eo a] o wr Oo 
e e e ; td] e 5 s e ® ® e e ® 6 * e 
~ Ye] 0 wa wt t . a“ nr N ™N =a - o o 


Figure 15-5 


ee 







RR dep ; 
A BUCKE f =caee insti 1-60F EACH OP- OMITTED 
ey GROSS TRACK RESOLUTION" cat Shei nV veRsus: re et 


15 O° “¢---- tor== t--- tennn teens tane= pomen gence gage 













~ OMITT 7% Fak i - Ox 

























$ @ Ly os eas r % J 
: . - : 2 ' oe” . oe 8 = = k 
; 4 Oe e 8. 8 oe ee Se ae. ee a. 
"  @ 7] e ? ¢- @. gee ® a so ag 
cc a aa ica oes aaa aaa anes Fe re a .n 
e i) ’ ¢ € @ of e # 0; 46 a a 
q e ¢ 6 e ? o* ¢ ? ; @ e f 
; s ¢ -¢@ ® e ¢ Gf . | 3 @ 7 © 3 
be 50 : oo ead ala aS ® e e pas t 9 i e mis 
e e e ) 8 & Ot ¢ eq 3 8 a 
i e e PY e 8 ¢ GO? . 9 ¢ .% ¢ ee iA ? vy 
a ‘ ® e Q r q @ ‘ a hh a yo &, 
6.00 @ geome s fom we Ge eee $ oes of eee ao} omw()+ Saat ees ease (ee eee ees = ’ >” 
‘ e ed ¢ e & uv? ¢ ft _« ‘4 rs. ot ie 4 °S 
a e e A] 6 e oF e ¢ : ¢ . * POR ee OS a, 8 3 
e ® ¢ ¢ e e ¢ ¢ a ] ¢ a $2 ae Se 
e ‘ @ * t ‘ or: & ¢ .@ i. e j Qe foe €y 
" = oe eww $erwe $a Fee ¢ eee gma 2a § oe pow $e 4 eee} oom aoe Gam ao > ate ene i ; + 
5.50 24 e 4 ’ ; & Be Oo e . ¢ 4 sig _¢ i 8 . Kies Hae 
e ‘ e ¢ ¢ r of oo 6 e Se | f © Fr ce ct 
8 a e ‘ e o* o* ‘ s i) @ pet OM ec a 
‘ e 9s ‘ ® e' of oe t q e ¢ @ er 
® ® ) ¢ e of of ¢ @.. e Co 2 
$ e Uy) 8 ‘ ¢ u* oO * ‘ e ¢ & 6 © ote BS; 
t e \ e ¢ | Of '@) e -@ a ¢ by e € ef 6 6@: 
% 9 | ¢ e 6 oO 0 q O* e e e 8 ¢ e. 
8 a e A] ‘ e of OO | ge | | 8 e t ( @- 
s ' ® @ e * gour oo * =. gos ‘ e.: e a $ . #5 
a @ e 1 « @ e *¢ e vat 00 Hod | 3 7 
ar eh 6 § a ee | * -,** 00¢.00 t--: che. e 


+200 wpa n nn tonne panna tome nteasne~-004= Q-ten=Stoose 


¢. e r) @ FO ¥fs @+ GQ gu toe ge. +e 

¢ e e ® e a oo* oOo * - 8 

4 r] ‘ * ' e ud* oo ? or 

e ) e r) e ¢ oo* go * or ; 

e ¢ ) r) ¢ r) oo* co * oe e -e@ ) . 6 Jo. Mies x4 
e 6 ‘ P ‘Oo * oof co: OF r) e é 8 Pg ge 
a) ’ 6 ¢ 0 * go* gu * oe e @¢ 4 8 ee & 
® 8 ° e Q * 0G" oO * OF ee, ee ee oe 3 Se 

‘ t a e o* r ar oe ; % 





2.50 





















8) 
0 hed 
Q is 
G té 
2.00 OL 4 
og' ets 
GG rc BS 
tc ¢. F: 
oc A RCO 5 st 
1.50 -#----+-- UC QOGGUU0900000----9-—=— t-—-»4¢—-— =~ = ¢ 
‘ e tC ccccocccog ~=«s«€ | rane Rema 
$ ' g CL ; = a- %¢ 
, 9g GC Oo of e ef 6. oh. 
é Oo GCL ge ° € es Sh eae 
e ‘ oO C 922 ot : in — ee * 
a * QO C cod G08: s ‘ ie 7 # 
8 oo Cc C coo G00. Cb es aS 
* 9000 re Goo0n ooocugEGO _O ‘ a aa 
See” “to9" 9000 c 0 es 3 
‘Qgouguoce C eBe8 09 Ggg0 * uA 
* GOUU0U tata C couguuce peoeoudtooe Ne 
Pe CCCCOG soageeoe OCCOCG00 Bdoca0 


¢ at. 


La , vrata rE Y 








Brce  <e Peas F tal Fee teh eS ed See 6 EE 
at Ke ineeany SDs * eee SER Se i ca See od 2 RE Ree AE LE - 2 | eh tee oe 
14 B=BUCKE FORWARD, T =Fee SF: GACH OPSONITT. 5990 PEA MESS 
7 : } ‘ “ neat? f a 


oe aie ied cats (des Prins gation’ ats ae. ae ¥ 
ee we vs RATIO ERROR =: PERCENT. tinh nus “PRED NCY. = PERCENT, ee 


vi? : Te@e ae | oe 2%: a _ [ ea 5 ee pee . ie? 


? 







a. 






‘t 
| 


4 Mr _ 
wt. fal aa, 
Cd re af 
at 


~ "h 


id 





4% 
aa oe: 
anne e . emee 


.* ‘ fn, ca . 
UO @ es Oa Sh ~ OA ae € a 
(eae Sa ae pe sage 

















































¢ 
ng: = . e . ¢ an | > Se 
t-. 8 ee Ve ee oe Ce ee . eG ge eg rs fe ee 
ee” "e =) q Loa e Ot@s 2 ee Se eS e- -¢ @ © @ eo es - an mS os, x 
t ¢ , -"f : @ a ‘e ® | re | “@0> 
‘ ® e e oe : ‘ e - £ : e :. Shy - © a: 
ere @ e ¢ t ® en re. r) ¢ FO La @ eee 18 oy 
ey 7 ee. ¢ ® t ¢ 9 * oe @ ’ @ 6 SpE eg Fe 
13.00 ao fe wee $e we} owen $+ owe cher - whe pen to mnn town n toma tenn tonne tore tooes Pk gad oie = 
e @ e é 8 a * ¢ e e 8 8 hig nn ME 
, “4 \' - 8 ‘ a * e e e “¢ @ 46) ope & 
a 8 8 ‘ ® Q 4 @ ‘ ° ‘ ¢ r) Sl@ te. gen 
8 a 49 r s ® ® ‘ e t t e Pee ieee 
t e e ¢ “¢ ¢ e ? ° e " . 4 “. “bh |] TL Bee 
a. t e e ¢ e- e e - @ ¢ . 4 er e ?: 
ol e e ? e e ‘¢ t e - “+ 8 ¢ a Fe Ta | 7 
e e ? , ¢ e e e e ¢ a 6 9 wae ee a ae [tt @ lee 
11.00 of eres toes teen } eee oe tocoet eves tous = $ mewn Gowen Hemme Gowen tow eetewenpowen > 3 
; @ e e ‘ i ies ~ ee £Oe SS € ~@: 
é @ ° ¢ ) e e ¢ e } 4 e e- |e 
‘ ® 7 ’ " 3 8 , e ¢@ ¢ @ @ et } 
e e ' ° ¢ a ] ] ‘ e e e e 8 @ --- @- 
: a ¢ > e .- i ei ve ‘ e Coe a ee eee | 
t t t e ¢ ) ‘ i) ¢ ¢ e q e (@ 48 
e 8 ¢ ® e e a t ¢ e e e ¢ e .:. @ 
¢ , ‘ ‘ " ‘ * w . qe 8 e. ot . 8 
7 cae - ; g a i | g %. C q _* “a ae$ a, : y iy ec ae 
Bees en | ; e ry a s: 9 + ie a hs 
i nee t t , ey rs toca Canes 
8.00 oes fFonww fo ne ener eee - ial + > Eye 
a ¢. ¢ * ee e ® ONE Ue 
8 t ¢ ¢ ¢ ¢ : @. ee 2 ae oe 
e e 2 e e 9 . eek eo en 
t t & ’ e 8 . 8g haere FAs 
7000 oon na tone Fem ¢ ee tonne tonne Home = tae n= - ey ear 
‘ ® t t ee he foe 
e e e ' § ae eR 
, ' ry ® f sg Bdaag Ey 
eee eo $e eee ferme t + ao een oe 
pron s ® t ¢ ala OE cP 
’ ¢ ‘ e ® Fe ee ee 
e t ¢ ‘ ¢@ e oe ee ek en See 
es 00000 ate ey | 
5.00 -t—en = tenn n tonnes ent $B 3 ep a AG 
8 ¢ e r) e ® e iQ ¢ Won ee as 
e 8 ] i] , . ¢ . coco , 2 A 9 3. ‘9.2 
e e a ¢ - e Fe ; ~ @ tg, yo MR 
‘ ' ‘ ’ , s | QQ poe ie 
‘ ¢ ¢ ¢ i) - 9 ra} a ee He oa Se a 
‘ ® 8 ‘ s e 0 e ~@ © @ 7° oh 
® ¢ t) ¢ ] 4 oO @ +. 4 fos je@* 
e @ e , 6 -¢ Co e ws Ore tes? | pia: 
3000 teem Fore Fare Fame tennant oore ie] foeoetocee toe =—+ i 
0 4 ‘ 7 e a 0 ? vo URE OT 
e e e 4 ¥ e ' Oo € e. «2 ae 
e e ‘ ’ e e 0 t 9 . Pan - et 
? e s ¢ .° # ¢ CO ? e a : 05° ce 
® ’ ¢ ¢ ¢ e a0 ee Dba eo: 
’ 4 .- ° e -¢ 00 e250 se 8 
e ‘ e .o ) ¢ OU Oty oy 
Y e 4 By ood0 “Sed 
oe oo ‘ = * ggou ifetetta oy © 
: : ae ou VE gE 33 cogagg93990090000000 B90090 : 


e ‘ eo fe | 6 *G6gg0u0goo0000000 
‘ ’ ©” 8 goes oocctbaucdosoddodaudocogcode 


“8.09 6.00 = 4.00 









a ‘A. . ad ‘ 8 Lye ee 
i te ue 




















































“ te - ME oh Ste Eee ; 1 hla Sine EO LY Ls SCT TR 
“ioe ae otal trot bee de teen tobe \ : y cc ae $c 
big fe vig oe om { mir. : gee ee ee a ae 
Ki “eel 4 ee » bade ee ay tw a He 3k 
4 we. Hee bed bed e: sore etowes te 
on ye, aan ‘4 we : : ni ee : we - . * B " A me ony, Wee) bre, 
ae | iz re ee if i ee ee “4 i Pas Rare | 
pry eS eS » +e ‘ e ¢e = * ee ee ese teene tewee tere teeses 
I > w “ | : z a { f: { os . | } { ye . : ae 7 | 
TF ace. Leet. oe pe * eo i » © &e Se eee ee ee eee & oo. 6 @ Vogal : q 
ca eae eee - 9 ' 1; oo. ‘ ' 
Samples ob : ' 1 : .. 3 | 
1 Pe ea i] ht Bre q . 
: Paeke¢emoe see pore 1 atic owe re Ey 
ie on es is ] me ‘ ‘ ] 
od? , RE ame hd : ah ok 7y ©. 
Beate. J | | s | of ory ! 8 
3 Lee Rees See Ca r woe gees geocen $208 ® $0 ace 00 o+ 
"Ol of Ys es ; | hee . J, & 48383883 3 | 
va . . ' i eae: 2000 poaePO°RSBag5 O93 oI 
aan on : . WoO 
ire ace ! of ,; % SS88s5 =F 
eS gg “me vee eevee ¢@nraeee Foeovenw & ealelataletetet ater Toreatstotatetotatets! O+ ¢ 
a. en ; t Coo0doSgoooeo000000000900 O1wo 
See Eee ' t VOQVBO9 0000 9200 00000090000 fon BT) 
eo eS ' 202990 So} 
-. et, ; 1 ; 2DOOS Oj 
FW ¢epeeets¢eoeres ¢uvne gu nee + ee +e OD00D000 oOo vdSoo =H 
a ia ' ’ ¢ olalulolelalalslelelelelalalala) DODO ¢ 
fe. 4 ; | | o888SSes8888es533 OOoOD00 8 
og : ; Oo000000 oCooo Soca Oo: s' 
Ye wees teeee teeesu Gu cee oa o b LP Se eG eeu e puaroubett-t-tatato}-tatate}st=to, OoO200090 w+ 8 
\ had haga i j { “ { a Ye eocessseess Oo I2sS00od00sgo9 © | a 
y See Fs. § ae a DOOVOOQOCO0COOCO9O0OC9I009099500000501 | 
A= er { { { we ) DOODOOOOOOD OD DOOOOO0000500" 
ee t { 7 ¢ t dete. oy OODVDOO DO QYVVUYJOVVOVOVYVVYOOVYO VOUWVOW } 
ZX at SE eee se rea Foeeedoreesdenese sere $eHdw seve ¢eees oe QOOQVUVUDQYUODOVGCNOUVII0V0OD00000000s | 
<_< -. 5 ' ' ' t L eer | ’ 1IOYWVVOVOVVONVY QVOUVVUVVVOVOWI OY 
m.O. #' § i] ‘ i] $ q | rote | | (DODO VVOOVOE VO VWWOVON900IOHVSPS3SCO DJVGVO 1 
es “oO ¢ | 1 ' i] 1 wo gOQo0000 hada dabei Ft hats tt dd pnd echo petet O3N090 10 
it) 3S ge \ } ( ' | ‘ ' 1 090590005009090005090950900000 10 
CG) ad ee ee ee oe ee ee ee oe ee eee Oe eee!) Booe 9000 DH00co0Coocooooa00 + + 
me wae. 2 Ft: an q ] 4 1 aq f ’ { i] OVOVUGVIVUYVIOOOVOVOYouo x 
re =z, a { ’ t ] § i" ae 1 ' q ¢ q O9D03209000059209 1 
ce: See - . . , t | : . t OS“uvQuvuouvwy i 
; >. ib oe ge pe Oe eee a ee ee ee es ae ee ae Se er ee eee eee see oS CODOms 
yi A af. y | . t | q pho epee street 
ee FE 7 { | { } § § ! Oo0g0000N0V 1 
A oe 4 ' | 1 | q ] CoO DdooVNQ900U jc: 
ate Of ’ ’ ‘ ' ! ( i ‘ t ‘ yoooosessa ic 
ieee << +2 y° wpheetoevoee tere egdge een sgeene este noewe steer ee tsgeeses Snr an $e eve snecvn Seven cerwtve eu dew + 
or oan rs rs | | bof] ie 
ee EE : | ' ' 
“iat % Of t ) po: 4 i 1 } ' i j : ! ' 
“ vO zw e¢ewortoeraeteneeetereer tse norte eerertgevean te eve toes etstunwreeotoeseevnto esr esgurecow tenn vetovens + 
it age a ee ns ee we ae we ee 
+, spo : 
(ied Da ae nD § ' 1 ( ( ! ] ' q tc 
Fae } } ‘ j 7 j i ‘ ‘ 4 } i 1 
' "A. eee eres +e © © & eenrer der naeetvnease gu Bae 2s»>epeened¢dmavenexdoevove ¢vnevevecGrnvevee ev ee Sewanee f¢oeen + 
car ae Pe ee ' ' 1 ' ' i ‘ ' ' 1 ' ' ' Ve 
Be ° re) ° re) °o oO =) °o ° ve) ro) ° ° re) =) r.) 
aan ee w“ ° | uy ° va oO wv oO ne rs) " ro) uw oO wn © 
, eo. e e ° e « e Ow a. @ ‘ e e « e ¢ e ° 
y a 0 o uN wn ¢ fF so a) aa ~ N ~ - © ° 
+ & 
| . 





6.50 
6.00 
5.50 


5.00 


1. he ae 
briat 

7, &. 

>* 


3.00 


2.00 
1.50 


1.00 


? 
° eo . Mc cami en Po. wae 7A pia hae 
pa . re : eae s i ee tr “te ea. faith 
= 


ie 4.00 _ 


aaa aE ‘. ee 













Py eg ey fe ce oe os ee ee: ; a! om x ees 
ios saaerat tartans tact Pant Wa RO 









¢ ue e. 2 OO Me, - *: _ @ .° @ r 
‘.g a : ¢ a er | “ es. ? £@ is . 3 

e. 8 . e — ¢ ‘ a i x ae 

a 9 « ry wy aa ! € v aan 4 @ &, wy 

¢ ‘ e : e : “ae i ¢e-. . 4 es ge ¥# cre 

















® e e:e ges aor ye ar "99 
e : ¢ 4 , 6. e . 2 Es 900 
a. e ' o ¢ ene e @ ¢..: 










ae . . ; °. rue Pere 

> achat Z “at 

r] peg “ gs 78 ae i i 
se EO aye « ey he Pe 
et agi ~ Eee ge. - FE: Sees: 22 

. bean “hee ‘ . e: ae a Poe 

< ee Ie 2 a wes a 

¢ : Pt sande 






® e . & e 4 a. aC 






; » 5  & F. ¥: ie 
: res Baan i: ae a th ce a aaa 
. ipa 7 : % : , 
od. a: ? ° 
‘@-e:4i- wrt eer 
+ i . -. . 
eel See 2! Pa ee ie : ere rw 
Mh ta a ey i 
























Q ‘ 4 4 es ..¢ Ze a! Fe 
¢ 8 6 a ¢ e Gg ety . ae 4~- 

e e ) e. e ¢ ' 6g. e. g 
t e a 8 5 ] LY 0 ae WE e 2 * 
ca a, aa ae act Camas anemia eat | ea at on +. 
a e 9 . ¢ 4 : ] oooa . 2 . | : 

; 9 e 8 » _@ oO t ihe OU @ F F 
. . e ¢ “ <™ uo. .*  goggod * “e ate 
' ' ‘ ‘ eee ee Be at ad ie 


se oe nas SY _ 3 ea so Oe ANA 
et tos FEY ae omy 


“de 
as S 


a s , @. e 
: r) e t . ¢ 
% e 9 8 5. e 
t ’ e . 0° -% 
db aimee dime wee Hoenn t ew nn tana =4-=- H00-<- 
4 s e ee 
e ‘ 4 ® . .. a : 
@ . & 4.5 
8 e @.,°- 









999900000000 ae res 
ooouo fC 


¢ | re 





Rec 
coouU 00 






*e s . ta 
: ¢ ° go" 
ois ¢. .@. a 4 
Sg erg! al ey, 
: 4 4 ‘. 
ae ae ee ene 4 me whee ot oe 3130 
e 4 e ; 
t e e 
¢ q 
¢ ‘ n+ 4000 
P) e 4a. ay etn 
s. a] ‘ie aes 
r ] P ¢ q a 9 ; i” 
, , > oa”. SepguEG | 


8 
a 
¢ 
$ 
a 
e 
eg 
6 
e 
6 
? 
s 
e 
e 
~ 

e 

t] 

* 

e 

e 

t 

sd 

e 
8 
8 


¢ 
® ‘ eo. pg. eee 
e e O08 a eee Be 
4 # 
e 8 
¢ | 
€ | 
8 ¢ 868 
® a a G00: . 


¢ 
? 
¥ 
t 
on > 
8 
9 
@ 
|] 
=> 
e 
¢ 
9 
e 
-+ 
tI 
9 
$ 
e 
-+ 
t 
2 
| 
9 
-+ 
t 
i 
8 





¢- ‘ GOCOCOONOOGD Q See: a ik 


é ot coo SEES SO one 


— ¢ eee = Fe ewe $e me ¢ eet fee we} ee ee § ee oe Sew wo toeestrera y (een) etaniee =r, 


a7 AA -A.N0 -4.7C 


Lane al Cael es =e 7 - ety 
Daa ee is Pie 3-5 ¥. patiheias 7 


sine" ¢ ‘ey: “eas <a 


“sive 








Pines ss met AMES: 1-6 OF EACH OPO" ITEGT" 90. PERCENT se its 
: hone 6 Take RESOLUTION LIMIT ~ FEET ix} VERSUS. FREQUENCY’ = PERCENT: 1 






















































oe rr a | i Pre Seecieere Es one Go te ee 
ars a re | _ a e a ’ e e 8 4 a ie 4 rae a 
oo Fe | a. @ ‘ t 9 of «© . -# 2  e “6. esis 5 
cote le O29 MAG os 8 e ¢ tf ge. *; @ 6 e° eo et eae 
7200 2a et we Gp sna oS coe es oe ed Co ee ee ey a 
tor. @ ¢ e am) ‘ e |. : oo WPS a Ee ¢ e ® ~h 6 e 
zeae ae Se Se Od ce Cee SO MW Ds 
se at a e a ee | 9 4 a ‘ge END oe Pg A 8 og eq Be. rath oe 
Z 9 e @ ‘ ® ® e ee aa | - Q e- tee de et 
6250 @ ¢ were fees fnew fore a a epemmetonrint 
e id # * <= Md s: oo° 7 . - ue . e e . ¢ ® arg eS - ‘* “ 
e e e an | : r) * gor ee a s * e ee ee, Ses 
¢ é ¢ t ¢ ‘ ¢ 0 i@ fo oe ¢ e eo: ge a. rg 
‘ * _  e ¢ ¢ ¢ 00 ‘t's + t ee @ ee 
a e 8 ° i 0 9 oO .* 5 8 t e @ -: 0 a ee 
e ‘ rn cote Oo "7! # ee. 4 he av. 3 
9 r 8 _¢ e r) r 00 .) t. 6 ‘ e rae beds ras . 
5 8 * . ._ Ce ¢ ooo'*. ¢ .. ® Se ES lock eS 
e ¢ @ t e e e 0 00 fe . me ¢- en 
CY ft) ¢ e q | ¢ Q. OO ¢ e os 5 
. @ q e e a $ $ 0 a0 e e -@ ‘ 
] t e 9 e e e 0000 e .- q ale 
$.00 —t----4+----+--~=4----+---- + -~-- + 000000004+--—~+ +. 
e ¢ ¢ . ¢ ¢ 4 ocovuo® ¢ e 
. @ ¢ t 9 C s 0 oouLvd e t 8 
¢ 8 ? ¢- ¢ Qt tech Te ¢ e 
a ¢ ¢ e a CU ¢ eae 
¢ oe , 
ees eas siti. ak “t. 58 oe : 
ieee pe Pel Soe Soy cae 
a 0 OF = RO RE < | 
9 e e e ' e CG Booes ¢. ee 
‘ , ' y 8g ocuat st ae 
: , ; * 00 oocooOts* eg 
_ oe ' e ‘ *QU0C O0GU0 ' ee 
3.50 -t----4----4---- 4 —-=40006 00000----+ +: 
ee een ee SE T1317 ocoooo «st eS 
' e @  f-#*  8QOG go0000 «st eae 
‘ ‘ ‘ ‘ «000 Ggoouos* 3 ei 
y ' ‘ y *OUuC 00 ae as sah 
3.00 — Fomon fowwe ¢ omen} owen $ UL) 00 +a : anaes ~S 
e i] e e *O0U 00 ] % | _ e. 
oe e 8 6. .8G06G | ‘fet ‘ 
e ¢ ?  e . e “0 Ser teed. 0 By. 
Co. te i ac rr aties bg 
“ -_ e i ® 00g 0 s . €°- e @ . as oe 
e ¢ e e *OUuUU a) 8 e ne (hee, oy @e 
e e i) a *OOU 0 @ ® 7@ MO LS ee: 
° : 6 ' ’ 000 BecboaG . 2. ae" Sie 2 Se 2 
- i e e ‘OU ovu00 00 e ¢ en es | . -« idee ae ey: 
e e e 6 8 aoc 3300000 : oe “ e : i a . ee wees 
a, | e $ | 000 0 ¢ - ~ 9  ) ; . eee as 
ee eT i ogouygoR* ¢ es ee ee oe 8 
® + ? v % oag ah  ] t : e @ et sect .&° 
e ¢ 8 e ¢ou0d ra} ® - 4 oe orn Beara em 
e a r e °90C 0 e e oo Were 
8 a @ e. *00C 0 e et ¢ A es tng ie 
° ¢ ¢ e *000 ooo0o00 ° re ae ere Says 
e e ] e *906 oouGeo e  @ e: 4 Pe ; Bee ani, OS 
$ . . ae *OUC QO000000 Of . © ©) 8 er | ae 
® e ® e *ouGg ? 008 ® ¢ a) é ee ON 
0.50 —tennntannn gaan = - UO COE DOV00U000 + == 4—= = tana pn end ana me. 
e e ¢ | *OOC mM 0; - @ _ 4 Ronee Aceon a 2 
4 "4 u e *O00CC e cS eae ae: AM: *: fe. 
e e e e * 9QUucCCGOO0DGCO0NNDN -e Cop beg CHS 
: : : : ,voeccrooogoudoGous00CECsN . i ee eee 
Oe 90 eee ee ee ee ee ee eee meee } ae oe oe Foeen Fame = teen toeie fame + 


2 
i Ti ond 


as ae ara of): ene Jie eee 4402. eS ee Pa ae 10.¢ 


7s . * ier eo 3% a : 7 : 
a oe : cee ial ne ae ae sere en eet gtEe cerca 1: Beri ¢ 49k: 7 Py) ny o ae Bae a %. . es = netee | al ats o 
. r #* a at ae eet ee ee ee a he eee ee Fee oh 
aa: Ee a tae es ‘- , a 


“i 





SECTION 16 


RADIATION DOSAGE 


Each recovery system flown on a Corona mission contains a sealed ~~! 
packet of Eastman Type 3401 and Royal X Pan emulsions to determine | 
the total radiation received at the take-up cassette. Both film types have 
been irradiated by LMSC at various levels and the base plus fog densities 
recorded after controlled processing. 


Following recovery the film dosimeter packets are removed at A/P - 
and processed with a pre-flight sample of the same film type and sensito- 
metric control film. The resulting base plus fog density measurement of 
the dosimeter strips is used to ascertain the total radiation level. The 
table below presents the base plus fog readings for the dosimeter strips 
and the radiation level equivalents. 


Mission 1017- 1 





Emulsion =~ > ~—*** Density: 
Type 3401 0,15 0.4R 0.17 an 
Royal X Pan 0.17 0.25R 0.19 0.3R 


‘ -€ = 

The 3404 type film used to produce the panoramic photography was | 
unaffected by the low radiation level experienced in flight due to its low’ == wi: 
sensitivity. 3401 and 3400 type films used for stellar-index photography aa 
were unaffected by inflight radiation due to shielding provided by flight. ale 
hardware and lead coated film chutes between S/Icameras andSRV #1 9 > 
and #2, -_ 
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= -:© considered in the réliability estimate calculation... 
+ and mechanical functioning are considered. AES | 
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a: | SYSTEM RELIABILITY 
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Reliability calculations for the payload a are based on a’sample beginning 
with M-7. Hence both the major part of the Mural Program andthe "J" 
Program are covered in the calculation. For certain auxiliaries, i.e, - 


-the stellar-index camera and the horizon cameras, the sample size is 


changed to recognize incorporation of modified equipment or new designs ___.. 
where reliability was one of the principal reasons for the modification. 
’ However, for primary mission function, the sample size is consistent with 


reliability reporting for the vehicle. 


The reliability estimates of this section deal exclusively with the pay~.. 
load, Failures to achieve orbit or vehicle induced failures are thereby 
excluded. Recoveries before a complete mission has been completed are _ 
considered as full missions providing that early termination was.caused — eg 
. by reasons not connected with payload operation. Film sea is not: 


Les, 









The reliability estimate is also divided into aetna and secondary ~*~? 
functions. The primary functions are operation of the panoramic cameras, .- <3 
main camera door operation, operation of the payload clock, and recovery ~ ie 
operations. The secondary mission functions are horizon camera operation ce 
excluding catastrophic open shutter failure mode, auxiliary data recording, ~ sae 
and stellar-index camera operation. A summary of estin ted circa sce is; a ae 





shown in Table 17-1. | 2 
2. _ at tary See co ee ee ta Ke irate we aOR 

Panoramic Camera Reliability a 7 a3 Be ge 

Sample Size - 94 opportunities to operate. : —- oe ce Pe ; ag 

No failures ae —s yes i 

Assume - 3000 cycles per camera per mission. ee ay: | 

Estimated Reliability = 99.3% at ke confidence level. |: os 

Main Camera Door Reliability ae = 4 . 

Sample Size ~ 35 vehicles x 2 doors = 70 spocctuniien t to » operate ; re 

Estimated Reliability = 99. 0% at p50% confidence level 0.7 Lt = 

pee ; te 


‘ ; 4. Eg 8 a eis 
A 4 s eer ae . te : 
pene a bape ae i. ieee eg es 
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Payload Command and Control ae 


Sample Size - 4760 hours Guerasion in sample 


One failure 
Estimated Reliability = 96.7% at 50% confidence level ae 


Payload Clock Reliability 
Sample Size - 4760 hours operation in sample 
No failures | | 
Estimated Reliability = 98.6% at 50% confidence level 


Estimated Reliability of Payload Functioning on orbit = 97..6% at 
50% confidence level | 


Recovery System Reliability 







36 opportunities to recover | = besa Mond 
1 failure - improper separation. due to water seal. cutte ay 2 
Estimated Reliability = 95.4% at 50% confidence level $3 ce ae 


Stellar-Index Camera Reliability 
; Sample begins with J5 
Sample size = 8925 cycles 


One failure : : | es 
Estimated Reliability = 92.3% at 50% confidence level = = s+. 53 
Horizon Camera Reliability | | D fil h «5 cid 


Sample begins with J5 - 37,500 cycles 

Estimated Reliability of Single Camera = 97.3% at saad 
confidence level | ? 4 

Estimated Reliability of Four Horizon Cameras at a Parallel : 
Redundant System = 99.9% at 50% confidence level 
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SECTION 18 Be 


ee ey SUMMARY DATA 285,200 Se 

“The comparison of the operating parameters and the performance = A a 

achieved by previous missions has been difficult due to the large volume *——™ 

of data that results from each mission. Some of the pertinent character- -. - - 

istics from prior missions have been summarized in Tables 18-1 through <= * 

18-3, A 4 aes ee ae ee 
The summary data was started with Mission 1004 as the J-05 3}. | . 

- camera system was the first to incorporate the major modifications of the 


_ _: titanium drum and scan arm, four roller scan head and Corona J 
- Capabilities, Only those missions that culminated in the recovery of aa 
, Some photography have.been listed, therefore Missions 1003 and 1005 
are deleted. | . ara oe e 
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